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CLAIMS 



[Claim(s)] 

[Claim 1] The means for switching which are the circuits which carry out the electric discharge maintenance drive of the 
scanning electrode of a plasma display in parallel, and combine scanning voltage and an electric discharge sustaining voltage 
with the aforementioned scanning electrode alternatively, An inductor means by which the 2nd terminal is connected to all 
scanning electrodes through the aforementioned means for switching, A source means of driver voltage to supply driver 
voltage, and a voltage supply means to supply the electric discharge sustaining voltage which shows a bigger voltage value 
than the aforementioned driver voltage, The 2nd switching means which combine alternatively the 2nd terminal of the 
aforementioned inductor means, and the aforementioned voltage supply means, The 1st switching means which combine 
alternatively the 1st terminal of the aforementioned inductor means, and the aforementioned source means of driver voltage 
according to change of an input signal, In the situation chosen so that the switch control means which answer the size of the 
current which flows for the aforementioned inductor means may be provided and the aforementioned means for switching 
may combine an electric discharge sustaining voltage with the aforementioned scanning electrode Between charge states, the 
I St switching means of the above will combine the aforementioned source means of driver voltage with the 1st terminal of the 
aforementioned inductor means, if an input signal carries out 1st change. The 1st current which charges the capacity of the 
aforementioned scanning electrode through the aforementioned inductor means arises. It causes that the aforementioned 
inductor means reaches the voltage on which the aforementioned scanning electrode exceeds the aforementioned driver 
voltage, and the 1st current of the above decreases toward zero soon, the aforementioned switch control means The size of the 
current which changes the 2nd switching means of the above into an open state until very recently, and flows for the 
aforementioned inductor means from which the 1st current of the above returns to zero at least is answered. It makes flow 
from before and begins, the above a few with which the flow of the 1st current of the above reaches zero in the 2nd switching 
means -- Make it switch-on completely [ when reaching zero ], and the 2nd switching means of the above are closed. Between 
the electric discharge maintenance states following it and the aforementioned voltage supply means are a plasma display drive 
circuit characterized by supplying both flyback current to the discharge current and the aforementioned inductor means to the 
aforementioned scanning electrode. 

[Claim 2] The 3rd switching means which combine alternatively the 1st terminal and source means of driver voltage of an 
inductor means according to change of the 2nd of an input signal, The 4th switching means which combine alternatively the 
2nd terminal and source of common potential of the aforementioned inductor means are provided further, the 3rd switching 
means of the above If an input signal carries out 2nd change, the aforementioned source means of driver voltage will be 
combined with the 1 st terminal of the aforementioned inductor means. The 2nd discharging current produces the capacity of a 
scanning electrode through the aforementioned inductor means. It causes that the aforementioned inductor means reaches the 
voltage on which the aforementioned scanning electrode is less than the aforementioned driver voltage, and the 2nd current of 
the above decreases toward zero soon, the aforementioned switch control means The size of the current which changes the 4th 
switching means of the above into an open state until very recently, and flows for the aforementioned inductor means from 
which the 2nd current of the above returns to zero at least is answered. It makes flow from before and begins, the above a few 
with which the flow of the 2nd current of the above reaches zero in the 4th switching means ~ It is made switch-on 
completely [ when reaching zero ], and the 4th switching means of the above are closed, the aforementioned source of 
common potential The plasma display drive circuit according to claim 1 characterized by the electric discharge way and the 
bird clapper to the aforementioned panel capacity while flowing the flyback current from the aforementioned inductor means. 
[Claim 3] The plasma display drive circuit according to claim 1 characterized by means for switching containing the diode 
with which the anode plate was combined with the 2nd terminal of an inductor means, and cathode was combined with the 
scanning electrode in the 2nd terminal and each scanning electrode of an inductor means, respectively. 
[Claim 4] The plasma display drive circuit according to claim 2 characterized by means for switching containing the diode 
with which the anode plate was combined with the scanning electrode and cathode was combined with the 2nd terminal of an 
inductor means in each scanning electrode and the 2nd terminal of an inductor means, respectively. 
[Claim 5] The plasma display drive circuit according to claim 3 characterized by means for switching containing the 
switching means by which parallel connection was carried out to diode. 

[Claim 6] The plasma display drive circuit according to claim 4 characterized by means for switching containing the 
switching means by which parallel connection was carried out to diode. 

[Claim 7] The data electrode driving means which drive the data electrode of a plasma display in parallel alternatively and 
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which are circuits, combine each of the aforementioned data electrode with the 2nd terminal of an inductor means 
alternatively, and drive a data electrode, A source means of driver voltage to supply driver voltage, and a voltage supply 
means to supply the data voltage which shows a bigger voltage value than the aforementioned driver voltage. The 1st 
switching means which combine alternatively the 1st terminal of the aforementioned inductor means, and the aforementioned 
source means of driver voltage according to change of an input signal, The switch control means which answer the size of the 
current which flows for the aforementioned inductor means are provided, the aforementioned data electrode driving means 
The 5th switching means which combine alternatively the aforementioned data electrode which should be made to discharge, 
and the 2nd terminal of the aforementioned inductor means, It has the 2nd switching means which make it flow through the 
aforementioned data electrode and the aforementioned voltage supply means which are combined with the 2nd terminal of the 
aforementioned inductor means by the 5th switching means of the above alternatively. The 1st switching means of the above 
will combine the aforementioned source means of driver voltage with the 1st terminal of the aforementioned inductor means, 
if an input signal carries out 3rd change. The 1st current which charges the capacity of the aforementioned data electrode 
combined through the aforementioned inductor means by the 5th switching means of the above arises. It causes that the 
aforementioned inductor means reaches the voltage on which the aforementioned data electrode exceeds the aforementioned 
driver voltage, and the 1st current of the above decreases toward zero soon, the aforementioned switch control means The size 
of the current which changes the 2nd switching means of the above into an open state until very recently, and flows for the 
aforementioned inductor means from which the 1st current of the above returns to zero at least is answered. It makes flow 
slowly from before and begins, the above a few with which the flow of the 1st current of the above reaches zero in the 2nd 
switching means It is made switch-on completely [ when reaching zero ], and the 2nd switching means of the above are 
closed, the aforementioned voltage supply means The plasma display drive circuit characterized by supplying both flyback 
current to the discharge current and the aforementioned inductor means to the aforementioned data electrode between the 
voltage maintenance states following it. 

[Claim 8] The 2nd switching means are plasma display drive circuits according to claim 7 characterized by connecting an end 
to a voltage supply means, connecting the other end to the 2nd terminal of an inductor means, and supplying the discharge 
current to a data electrode via the 5th switching means between voltage maintenance states. 

[Claim 9] The plasma display drive circuit according to claim 8 characterized by preparing the 2nd one switching means 
common to each data electrode, 

[Claim 10] The 2nd switching means are plasma display drive circuits according to claim 7 characterized by connecting an 
end to a voltage supply means, connecting the other end to a data electrode, and supplying the flyback current to the 
aforementioned inductor means via the 5th switching means between voltage maintenance states. 

[Claim 1 1] The 3rd switching means which combine alternatively the 1st terminal and source means of driver voltage of an 
inductor means according to change of the 4th of an input signal, The 4th switching means which make it flow through the 
aforementioned data electrode which is combined with the 2nd terminal of an inductor means by the 5th switching means in 
the aforementioned data electrode driving means, and the source of common potential alternatively are provided further. The 
3rd switching means of the above will combine the aforementioned source means of driver voltage with the 1st terminal of the 
aforementioned inductor means, if an input signal carries out 4th change. The 2nd discharging current produces the capacity 
of a scanning electrode through the aforementioned inductor means. It causes that the aforementioned inductor means reaches 
the voltage on which the aforementioned scanning electrode is less than the aforementioned driver voltage, and the 2nd 
current of the above decreases toward zero soon, the aforementioned switch control means The size of the current which 
changes the 4th switching means of the above into an open state until very recently, and flows for the aforementioned inductor 
means from which the 2nd current of the above returns to zero at least is answered. It makes flow from before and begins, the 
above a few with which the flow of the 2nd current of the above reaches zero in the 4th switching means -- It is made 
switch-on completely [ when reaching zero ], and the 4th switching means of the above are closed, the aforementioned source 
of common potential The plasma display drive circuit according to claim 7 characterized by the electric discharge way and the 
bird clapper to the aforementioned data electrode capacitance while flowing the flyback current from the aforementioned 
inductor means, 

[Claim 12] The 4th switching means are plasma display drive circuits according to claim 1 1 which an end is connected to the 
source of common potential, and the other end is connected to the 2nd terminal of an inductor means, and are characterized by 
the electric discharge way and the bird clapper to data electrode capacitance via the 5th switching means. 
[Claim 13] The plasma display drive circuit according to claim 12 characterized by preparing the 2nd one switching means 
common to each data electrode. 

[Claim 14] The 2nd switching means are plasma display drive circuits according to claim 1 1 characterized by connecting an 
end to the source of common potential, connecting the other end to a data electrode, and flowing the flyback current from the 
aforementioned inductor means via the 5th switching means, 

[Claim 15] The plasma display drive circuit according to claim 7 to 14 characterized by connecting a ballast capacitor 
between the 2nd terminal of an inductor means, and the source of common potential. 

[Claim 16] The plasma display drive circuit according to claim 1 to 14 characterized by the voltage of the source means of 
driver voltage being about 1 of voltage of voltage supply means/2, 

[Claim 17] The plasma display drive circuit according to claim I to 14 characterized by carrying out inductive coupling of the 
switch control means to the inductor means. 

[Claim 18] The plasma display drive circuit according to claim 1 or 7 where only a period after switch control means show 
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the voltage value to which a scanning electrode exceeds driver voltage until the 1st current reaches zero is characterized by 
having the 1st sense circuit which makes the 2nd switching means closed. 

[Claim 19] The plasma display drive circuit according to claim 1 or 7 characterized by providing further a flyback return 
circuit including a waste means of resistance for it to be combined between the 1st terminal of an inductor means, and a 
voltage supply means, and to extinguish flyback current. 

[Claim 20] The plasma display drive circuit according to claim 2 or 1 1 where only a period after switch control means show a 
voltage value with a scanning electrode lower than driver voltage until the 2nd current reaches zero is characterized by having 
the 2nd sense circuit which makes the 4th switching means closed. 

[Claim 21] The plasma display drive circuit according to claim 2 or 1 1 characterized by providing further a flyback return 
circuit including a waste means of resistance for it to be combined between the 1st terminal of an inductor means, and a 
common voltage source, and to extinguish flyback current. 

[Claim 22] The plasma display drive circuit according to claim 7 to 21 characterized by replacing with a data electrode, 
replacing with a scanning electrode and data voltage, and considering as scanning voltage. 

[Claim 23] The plasma display drive circuit according to claim 22 characterized by replacing with scanning voltage and 
considering as an electric discharge sustaining voltage. 

[Claim 24] An anode plate the 2nd terminal and each scanning electrode of an inductor means, respectively The 2nd terminal 
of an inductor means, [ means for switching ] An anode plate each scanning electrode and the 2nd terminal of an inductor 
means in the diode with which cathode was combined with the scanning electrode, and a row, respectively A scanning 
electrode. In the plasma display drive circuit containing the diode with which cathode was combined with the 2nd terminal of 
an inductor means, and the switching means by which parallel connection was further carried out to each diode according to 
claim 3 Furthermore, the plasma display drive circuit characterized by having the leak switching means which leak the 
predetermined voltage concerning the switching means by which parallel connection was carried out to diode. 
[Claim 25] either of the claims 1-24 -- the plasma display equipment which carries out [ providing the plasma display 
equipped with the plasma display drive circuit of a publication, two or more scanning electrodes which were formed in the 
coplanar, and which are mutually concurrent and the electric-discharge mamtenance electrode formed in parallel to the 
aforementioned scanning electrode, and two or more data electrodes that are insulated with an electric-discharge maintenance 
electrode by the aforementioned scanning electrode row, intersect perpendicularly with it, and are mutually concurrent at 
least, and ] as the feature 

[Claim 26] The TV apparatus characterized by having plasma display equipment and a broadcast receiving set according to 
claim 25. 

[Claim 27] The computer apparatus characterized by having plasma display equipment, alter operation equipment, and a 
processing unit according to claim 25. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] It is related with the various equipments using the thing about the circuit 
which prevents that the flyback current which this invention enabled a plasma display drive circuit and correctly cont rollable 
especially charge recovery , an d was generated in guidance does influence disadvantageously for the pixel position of a pan el," 
and the circuit concerned. ^ 
[0002] 

[Description of the Prior Art] As the 1st conventional technology, there is a publication-number No. 265397 [ five to ] official 
report. Since a charge was mutually collected and reused also about the charge and discharge to the scanning electrodes 
Yl-Yn using the common capacitor, the 1st, and 2nd coils to the independent scanning electrodes YI-Yn according to the 
conventional technology of**** 1, it was what does so the effect that charge recovery is attained with easy composition. 
[0003] Moreover, there is a publication-number No. 249916 [ five to ] official report as the 2nd conventional technology, in 
the circuit which drives a capacitive load with low power, since the Prior art of **** 2 had connected the invalid charge 
recovery circuit which used the inductor for one power terminal, it was what does so the effect that the recovery which is the 
charge which exists in a scanning electrode and a data electrode is attained Moreover, there is a publication-number No. 
160901 [ eight to ] official report as the 3rd conventional technology. Two or more scanning electrodes which formed the 
Prior art of **** 3 in the coplanar and which are mutually parallel. In the drive circuit of the display panel which impresses a 
data pulse to the data electrode of the display panel equipped with two or more data electrodes which are insulated with the 
scanning electrode concerned, intersect perpendicularly with the scanning electrode concerned, and are mutually parallel at 
least Have the capacitor and auxiliary capacitor of the aforementioned charge recovery, and between the end of the capacitor 
for the aforementioned charge recovery, and the data voltage input terminal which supplies data voltage to IC which drives 
the aforementioned data electrode When the switching means which make the current of the sense which collects charges 
energize are prepared, an auxiliary capacitor is connected between a data voltage input terminal and grounding and the other 
end of the capacitor for charge recovery has the charge recovery circuit of the data pulse grounded It was what can respond 
also to the display panel of which high-speed operation is required like a plasma panel. 

[0004] Furthermore, there is a publication-number No. 160219 [ seven to ] official report as the 4th conventional technology. 
In the driving gear of AC type flat-surface display constituted by the electrode group by which the Prior art of **** 4 has been 
arranged in the shape of a matrix While preparing the push pull type driver circuit constituted from two transistors by each of 
two power supply line pairs linked to the driver circuit which drives two or more display electrodes scanned By establishing 
the leak control switch means to which the predetermined charge which connected with each driver circuit and was impressed 
to the power circuit means and power supply line which impress predetermined voltage to a power supply line is made to leak, 
pressure-proofing was low, high-speed sequential scanning was possible, and it was what can perform charge recovery. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the "flyback" changes by the side of charge recovery of the inductor 
used in order to carry out the trigger of the flow of an output driver are made generated in the circuit shown in such the 
conventional 1st mentioned above - the 4th technology. Moreover, the flyback current for controlling a maintenance driver 
makes the side effect that current is pulled out fi^om a panel generated, while an output driver is flowing. Ringing current is 
generated for this side effect. That is, a voltage flyback will occur in the recovery side of an inductor in the end of a resonance 
cycle. Inductor voltage is the compulsive voltage and the retrose which were impressed first. It flows in order to make flyback 
current in agreement with panel voltage and to charge or discharge the capacity by the side of recovery of an inductor. The 
increase in the unrecoverable charge which a charge is transmitted in the du-ection contrary to working [ the ] and the changes 
demanded, consequently is wasted by the circuit, and the technical problem that a noise occurred when an output driver flows 
occurred. 

[0006] this invention solves the above-mentioned technical problem, detects the current which flows a coil for the reason, has 
the composition of having the switch control means which control switching means by the value of the current, and carries out 
the following operation. These switch control means have a secondary winding, and the secondary winding concerned 
produces the voltage which is proportional to voltage at the moment of starting a coil. If current flows into panel capacity 
through a coil, when panel voltage becomes equal to driver voltage, the voltage concerning a coil will decrease to zero. In 
order that the energy accumulated at the coil may charge panel capacity further, it is made for current to continue flowing. If 
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panel voltage exceeds driver voltage and it goes up, it will reverse and the polarity of the voltage of a coil will increase with 
panel voltage. It is used for this polar change and a power surge being taken over to a secondary coil, and making it flow 
through each output driver. The flow of an output driver is restricted by gate resistance. This restricts the current on which the 
capacity of MOSFET flows through the MOSFET, transmitting the energy to which the coil has stopped at it to a panel. Since 
a polar change will surely be produced before it can flow through an output driver, as for the total amount of the energy 
transmitted with the coil, even the basis of a change capacitive load is always maximized. Since the output driver flowed 
slowly, and it has ftilly flowed when a flyback happens, the EMI effect is decreased. This removes the ringing current which 
appears in a Prior art. 

[0007] Correctly controllable charge recovery is enabled by this, and the flyback current generated in guidance aims at 

preventing doing influence disadvantageously for the pixel position of a panel. 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem the technical means of this 
invention The means for switching which combine scanning voltage and an electric discharge sustaining voltage with a 
scanning electrode alternatively, An inductor means by which the 2nd terminal is connected to all scanning electrodes through 
means for switching, A source means of driver voltage to supply driver voltage, and a voltage supply means to supply the 
electric discharge sustaining voltage which shows a bigger voltage value than driver voltage, The 2nd switching means which 
combine alternatively the 2nd terminal and voltage supply means of an inductor means, The 1st switching means which 
combine alternatively the 1st terminal and source means of driver voltage of an inductor means according to change of an 
input signal. In the situation chosen so that the switch control means which answer the size of the current which flows for an 
inductor means may be provided and means for switching may combine an electric discharge sustaining voltage with the 
aforementioned scanning electrode Between charge states, the 1st switching means will combine the source means of driver 
voltage with the 1st terminal of an inductor means, if an input signal carries out 1st change. The 1st current which charges the 
capacity of a scanning electrode through an inductor means arises. It causes that an inductor means reaches the voltage on 
which a scanning electrode exceeds driver voltage, and the 1st current decreases toward zero soon, switch control means The 
size of the current which changes the 2nd switching means into an open state until very recently, and flows for an inductor 
means from which the 1st current returns to zero at least is answered. It makes flow slowly from before and begins, the above 
a few with which the flow of the 1st current reaches zero in the 2nd switching means — When reaching zero, it is completely 
made switch-on and the 2nd switching means are closed, and a voltage supply means supplies both flyback current to the 
discharge current and the inductor means to a scanning electrode between the electric discharge maintenance states following 
it. 

[0009] Moreover, the 3rd switching means with which this invention combines alternatively the 1st terminal and source means 
of driver voltage of an inductor means according to change of the 2nd of an input signal, The 4th switching means which 
combine alternatively the 2nd terminal and source of common potential of an inductor means are provided further, the 3rd 
switching means If an input signal carries out 2nd change, the source means of driver voltage will be combined with the 1st 
terminal of an inductor means. The 2nd discharging current produces the capacity of a scarming electrode through an inductor 
means. It causes that an inductor means reaches the voltage on which a scanning electrode is less than driver voltage, and the 
2nd current decreases toward zero soon, switch control means The size of the current which changes the 4th switching means 
into an open state until very recently, and flows for an inductor means from which the 2nd current returns to zero at least is 
answered. It makes flow slowly from before and begins, the above a few with which the flow of the 2nd current reaches zero 
in the 4th switching means When reaching zero, it is completely made switch-on and the 4th switching means are closed, 
and the source of common potential serves as an electric discharge way to panel capacity while flowing the flyback current 
from an inductor means. 

[0010] Moreover, the data electrode driving means which this invention combines each of a data electrode with the 2nd 
terminal of an inductor means alternatively, and drive a data electrode, A source means of driver vohage to supply driver 
voltage, and a voltage supply means to supply the data voltage which shows a bigger voltage value than driver voltage. The 
1st switching means which combine alternatively the 1st terminal and source means of driver voltage of an inductor means 
according to change of the 3rd of an input signal. The switch control means which answer the size of the current which flows 
for an inductor means are provided, data electrode driving means The 5th switching means which combine alternatively the 
data electrode which should be made to discharge, and the 2nd terminal of an inductor means. It has the 2nd switching means 
which make it flow through the data electrode combined with the 2nd terminal of an inductor means by the 5th switching 
means, and a voltage supply means alternatively, the 1st switching means If an input signal changes, the source means of 
driver voltage will be combined with the 1st terminal of the aforementioned inductor means. The 1st current which charges 
the capacity of the data electrode combined by the 5th switching means through the inductor means arises. It causes that an 
inductor means reaches the voltage on which a data electrode exceeds driver voltage, and the 1st current decreases toward 
zero soon, switch control means The size of the current which changes the 2nd switching means into an open state until very 
recently, and flows for an inductor means from which the 1st current returns to zero at least is answered. It makes flow slowly 
from before and begins, the above a few with which the flow of the 1st current reaches zero in the 2nd switching means 
When reaching zero, it is completely made switch-on and the 2nd switching means are closed, and a voltage supply means 
supplies both flyback current to the discharge current and the aforementioned inductor means to a data electrode between the 
voltage maintenance states following it. 

[001 1] Furthermore, the 3rd switching means which combine alternatively the 1st terminal and source means of driver voltage 
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of an inductor means according to change of the 4th of an input signal, The 4th switching means which make it flow through 
the aforementioned data electrode which is combined with the 2nd terminal of an inductor means by the 5th switching means 
in data electrode driving means, and the source of common potential alternatively are provided further. The 3rd switching 
means will combine the source means of driver voltage with the 1st terminal of an inductor means, if an input signal carries 
out 4th change. The 2nd discharging current produces the capacity of a scanning electrode through an inductor means. It 
causes that an inductor means reaches the voltage on which a scanning electrode is less than driver voltage, and the 2nd 
current decreases toward zero soon, switch control means The size of the current which changes the 4th switching means into 
an open state until very recently, and flows for an inductor means from which the 2nd current returns to zero at least is 
answered. It makes flow slowly from before and begins, the above a few with which the flow of the 2nd current reaches zero 
in the 4th switching means -- When reaching zero, it is completely made switch-on and the 4th switching means are closed, 
and the source of common potential serves as an electric discharge way to data electrode capacitance while flowing the 
flyback current from the aforementioned inductor means. 
[0012] 

[Embodiments of the Invention] In order to solve the above-mentioned technical problem, this invention detects the current 
which flows a coil in a plasma display drive circuit. It is a thing about the plasma display equipment possessing the thing 
which added the switch control means which control switching means by the value of the current, and the plasma display drive 
circuit concerned, the TV apparatus using the equipment, and a computer apparatus. By carrying out control which makes the 
switching means concerned switch-on completely [ when the current which flows a coil by the aforementioned switch control 
means begins to make it flow through the switching means which reach zero, and which correspond from before for a while 
slowly and reaches zero ] Since it has fijlly flowed when a flyback happens, the EMI effect can be decreased. 
[0013] it can prevent that the flyback current which enabled correctly controllable charge recovery by this, and was generated 
in guidance does influence disadvantageously for the pixel position of a panel it is 
[0014] 

[Example] Hereafter, the example of this invention is explained based on an accompanying drawing. 
(Example 1) Drawing 1 shows the important section circuitry of the X driver 11 of an example 1, and the Y driver 12. The X 
driver 1 1 is equipped with the capacitor III for recovery for charge recovery / reuse, the bidirectional switch 1 12, a coil 113, 
the switching means 1 14 for a maintenance pulse auxiliary output, the switching means 1 15 for a whole surface write-pulse 
output, and the switch control means 1 16 to the maintenance electrode X. The switch control means 116 detect the time of the 
current which flows a coil 113 becoming zero, and carry out control which becomes zero and which changes switching means 
1 14A and 1 14B a little in this side. Moreover, there are two switching means 1 12A and 1 12B among the bidirectional 
switching means 1 12, and they have composition by which parallel cormection was carried out. Moreover, there are two 
switching means 1 14A and 1 14B also in the switching means 1 14 for a maintenance pulse auxiliary output. 
[0015] The end is connected to a grand line and, as for the capacitor 1 1 1 for recovery, the other end is coimected to the 
maintenance electrode X through the bidirectional switching means 1 12 and the coil 113. Moreover, it connects with the 
sustaining-voltage supply line Vs through switching-means 1 14A, and connects with a grand line through switching-means 
1 14B, and the maintenance electrode X is written in through switching means 115, and is connected to the voltage supply line 
Vw. 

[0016] The example of concrete composition of the bidirectional switching means 112 and switching means 1 14 is explained 
to JP,5-265397,A. The Y driver 12 is equipped with the switch control means 126 A and 126B which are combined with the 
semiconductor integrated circuit 121 for an indicative-data write pulse and maintenance pulse outputs, and the exterior of a 
semiconductor integrated circuit 121 by the capacitor 122 for recovery for power recovery / reuse, switching-means 123 A, 
switching-means 123B, Coils 124A and 124B, switching-means 125A, switching-means I25B, and Coils 124A and 124B, 
and answer the flow of current to the scanning electrodes Yl-Yn. 

[0017] The end is cormected to a grand line, on the other hand, the other end is connected to the sustaining- voltage supply line 
Vs through switching-means 123 A, coil 1 24 A, and switching-means 125 A, and, on the other hand, the capacitor 122 for 
recovery is connected to the grand line through switching-means 123B, coil 124B, and switching-means 125B. The current 
which charges the panel capacity of a scanning electrode through coil 124A produces switching-means 123A during 
combination, it causes that coil 1 24 A reaches the voltage on which a panel terminal exceeds driver voltage, and current 
amounts to 0 on the point. 

[0018] Moreover, switch control-means 1 26 A operates so that switching-means 125 A may be in an open state to the scanning 
electrodes Yl-Yn between charge states about a charge, the signal drawn from coil 124 A is answered after that, and in order 
to which the flow of the current of coil 124A amounts switching-means 125A to 0 ] to cheat to switch-on completely out of a 
few in a front hit, it operates so that switching-means 1 25 A may be closed slowly. The sustaining- voltage supply line Vs 
supplies both the current to a panel terminal, and the flyback current to coil 124 A between the following states. Furthermore, 
it operates so that, as for switch control-means 126B, switching-means 125B may be in an open state between the electric 
discharge maintenance states of the charge of the scanning electrodes Yl-Yn, the signal drawn from coil 124B is answered 
after that, and in order [ to which the flow of the current of coil 124B amounts switching-means 125B to 0 ] to cheat to 
switch-on completely out of a few in a front hit, it operates so that switching-means 125B may be closed slowly. 
[0019] By connecting the node of coil 1 24 A and switching-means 125 A common to switching-means 1261A-I26nA, the node 
of coil 124B and switching-means I25B is connected to switching-means 126IB-I26nB, and it connects with the scanning 
electrode Yi, and connects with the cormection of switching-means 34LA and switching-means 34iB. In addition, 
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switching-means 1261 A-126nA and 1261B-126nB function on a scanning electrode as means for switching which combine 
scanning voltage and an electric discharge sustaining voltage alternatively. 

[0020] In addition, the capacitors 1 1 1 and 122 for recovery are both 10 micro F which is 100 or more times of CP more fairly 
than die full capacity CP between the maintenance electrode X and the scanning electrodes Yl-Yn greatly, and it is made for 
there to be almost no voltage variation in the case of charge recovery / reuse. In the following explanation, both the voltage 
between terminals of the capacitors 1 1 1 and 122 for recovery is Vs/2. 

[0021] Next, the case where the voltage waveform which shows an example of operation of the constituted this example to 
drawing 2 is impressed to the maintenance electrode X and the scanning electrodes Yl-Yn is explained like the above. 
W) Both the switching means [ and ] 1 12A, 1 12B, 1 14A, 1 14B, 115, 123A, 123B, 125A, and 125B, 1261 A-126nA [ and ], 
and 1261B-126nB both presuppose at the complete write-in period beginning that OFF, the maintenance electrode X, and the 
scanning electrodes Yl-Yn are a sustaining voltage Vs. 

[0022] (1) If switching-means 123B and 1261 A-126nB are turned ON in this state, charges will be collected from the 
scanning electrodes Yl-Yn through coil 124B and switching-means 123B by the capacitor 122 for recovery. By inductance 
operation of coil 124B, even if the voltage of the scanning electrodes Yl-Yn is set to Vs/2, current continues flowing, and the 
voltage of the scanning electrodes Yl-Yn goes to GND level. However, the voltage of the scanning electrodes Yl-Yn has not 
fallen to GND level by the power consumption of the resistance component of this current path. Then, the current on which 
switch control-means 126B flows coil 124B at this time detects a bird clapper to 0, it flows through switching-means 125B 
slowly, and the charge which is set to 0 and in which the scanning electrodes Yl-Yn remained is made to discharge to a grand 
line side through switching-means 125B in this side for a while. At this time, it is completed as 0 by the voltage between 
terminals of switching-means 123B and coil 124B. And when it is thought that the scanning electrode Yl was set to GND 
level, both switching-means 123B and switching-means 125B are turned OFF. In addition, it may not be simultaneous when 
turning OFF switching-means 123B and switching-means 125B. 

[0023] After turning ON switching means 1 15, writing in the voltage of the maintenance electrode X at the time of control of 

(2) and (1) and making it go up to voltage Vw at it, switching means 1 15 are turned OFF. By this, the maintenance electrode 
X writes in from the maintenance electrode Vs, and it starts suddenly to voltage Vw, and writes in between the maintenance 
electrode X and the scanning electrodes Yl-Yn, and electric discharge arises. 

(3) Next, turn ON simultaneously switching-means 1 12B and switching-means 123 A. Thereby, the charges on the 
maintenance electrode X are collected through a coil 1 13 and switching-means 1 12B by the capacitor 1 1 1 for recovery, and 
the recovery charge of the capacitor 122 for recovery is sunultaneously charged by the scanning electrodes Yl-Yn through 
switching-means 123 A, coil 124 A, and diode 1261B-126nB. 

[0024] And switching-means 123B is closed. Moreover, the EMI effect can be decreased when the current which flows coil 
124 A detects a bird clapper to 0, switch control-means 126 A operates so that switching-means 125 A may be closed by around 
the time of the flow of current amounting to 0, and flyback current occurs. Moreover, turn ON switching-means 1 14B and the 
charge which remained on the maintenance electrode X which cannot be collected by the power consumption of the resistance 
component of a current path is made to discharge to a grand line side, and switching-means 125 A is turned ON and, 
simultaneously with this, it is completed as 0 (the potential of each terminal is Vs) by the voltage between terminals of coil 
124A (before maintenance electric discharge generating). When it is thought that the maintenance electrode X was set to 
GND level, and the scanning electrodes Yl-Yn became a sustaining voltage Vs, both switching-means 1 12B, 
switching-means 1 14B, switching-means 123A, and switching-means 125A are turned OFF. in addition, it may not be 
simultaneous when turning OFF the time of turning OFF switching-means 123A, and switching-means 125A (the following - 
the same) 

[0025] (4) Next, turn ON switching-means 1 12 A. Thereby, the charge of the capacitor 111 for recovery is charged by the 
maintenance electrode X through switching-means 1 12A and a coil 1 13. at this time, the current on which the switch control 
means 1 16 flow a coil 1 13 detects a bird clapper to 0, and is set to 0 - it flows through switching-means 1 14A slowly for a 
while in this side, and a charge is supplied to the maintenance electrode X through switching-means 1 14A from the 
sustaining- voltage supply line Vs And when it is thought that the maintenance electrode X became a sustaining voltage Vs, 
both switching-means 1 12A and switching-means 1 14A are turned OFF. 

[0026] A) an address period -- in this period, the X driver 1 1 is not used but the maintenance electrode X is maintained at the 
sustaining voltage Vs Moreover, charge recovery / reuse circuit by the side of the Y driver 12 is not used, either. There is 
comparatively little useless power consumption in this period. 

(5) Turn OFF switching-means 34 IB after turning ON only switching-means 34 IB and making voltage of the scanning 
electrode Yl into GND level. The writing of an indicative data is performed to the 1st display line by address driver which is 
in this state, for example, is indicated by drawing 5 of JP,5-265397,A. That is, self-elimination electric discharge is performed 
between the address electrodes and the scanning electrodes Yl corresponding to the cell which the 1st display line tends to 
switch off. Next, after turning ON only switching-means 341 A and returning the voltage of the scanning electrode Yl to a 
sustaining voltage Vs, switching-means 341 A is turned OFF. 

[0027] Hereafter, same operation is performed in this order about the 2nd - n display line. 

S) Turn ON maintenance conducting period (6), next switching-means 1 12B. Thereby, the charges on the maintenance 
electrode X are collected through a coil 1 13 and switching-means 1 12B by the capacitor 1 1 1 for recovery. For a while, the 
current on which the switch control means 1 16 flow a coil 1 13 at this time is detected, and the charge which remained on the 
maintenance electrode X from which the current concerned is set to 0, and which flows through switching-means 1 14B slowly 
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in this side, and cannot be collected is made to discharge to a grand line side, and when it is thought that the maintenance 
electrode X was set to GND level, both switching-means 1 12B and switching-means 1 14B are turned OFF. 
[0028] (7) Next, turn ON switching-means 1 12 A. Thereby, the recovery charge of the capacitor 1 1 1 for recovery is charged 
by the maintenance electrode X through switching-means 1 12A and a coil 1 13. at this time, the switch control means 1 16 
detect the current which flows a coil 113, and the current concerned is set to 0 - it flows through switching-means 1 14A 
slowly for a while in this side, and a charge is supplied to the maintenance electrode X through switching-means 1 14A from a 
sustaining voltage Vs And when it is thought that the maintenance electrode X became a sustaining voltage Vs, both 
switching-means 1 12A and switching-means 1 14A are turned OFF. 

[0029] (8) Next, turn ON switching-means 123B and 1261B-126nB. Thereby, charges are collected from the scanning 
electrodes Yl-Yn through coil 124B and switching-means 123B by the capacitor 122 for recovery. The EMI effect can be 
decreased when the current which flows coil 124B detects a bird clapper to 0, switch control-means 126B operates so that 
switching-means 125B may be slowly closed by around the time of the flow of current amounting to 0, and flyback current 
occurs in the meantime. Next, the charge which remained on the scanning electrode Yl - Yn is made to discharge to a grand 
line side through switching-means 125B, turning ON switching-means 125B. And when it is thought that the scanning 
electrode Yl was set to GND level, switching-means 123B and switching-means 125B are turned OFF. 
[0030] (9) Next, turn ON switching-means 123 A. Thereby, the recovery charge of the capacitor 122 for recovery is charged 
by the scaimmg electrodes Yl-Yn through switching-means 123 A, coil 124A, and diode 1261 A-126nA. The current on which 
switch control-means 126 A flows coil 124A at this time detects a bird clapper to 0, and the EMI effect can be decreased, 
when [ to which the flow of current amounts to 0 ] it flows through switching-means 125A and switching-means 123B slowly 
for a while in a front hit and flyback current occurs. 

[0031] And a charge is supplied to the scanning electrodes Yl-Yn through switching-means 125 A turned ON and diode 
1261 A-126nA from the maintenance electric discharge supply line Vs, And when it is thought that the scanning electrodes 
Yl-Yn became a sustaining voltage Vs, both switching-means 123 A and switching-means 125 A are turned OFF. Hereafter, 
operation of above-mentioned (6) - (9) is repeated. 

[0032] In addition, timing which flows through the switching means 1 14A, 1 14B, 125A, and 125B mentioned above slowly is 
taken as the time of output voltage becoming 1/2 or more [ of the maximum level ] at the time of elevation, or the time or 
subsequent ones of output voltage becoming 1/2 or less [ of the minimum level ] at the time of descent. The switching means 
(switching-means 1 14B [ as opposed to / switching-means 1 14A / For example, ]) which correspond depending on the state of 
fault if output voltage makes it flow through switching means in 1/2 or less stage of the maximum level at the time of 
elevation are also because bird clappers are a **** and risk simultaneously at ON. Moreover, it is because a power efficiency 
is not good in this case, either. 

[0033] As mentioned above, in this example, in the circuit which can collect and reuse the charge about charge and discharge 
also not only in the X driver 1 1 but in the Y driver 12 with easy composition, when generating of flyback current can be 
pressed down and flyback current occurs, the EMI effect is decreased. That is, ringing current is removable. In addition, the 
drive circuit in this example is constituted by a panel and one, and can be used for a plasma display as shown in drawing 10 
which is panel display. Furthermore, you may use the panel display for a TV apparatus equipped with a broadcast receive 
section. By using for a TV apparatus, generating of a noise is pressed down and a flicker of a screen etc. can be reduced. In 
addition, the TV apparatus which equipped drawing 1 1 with the broadcast receive section is shown. Moreover, you may use 
panel display for the computer apparatus which has the processing unit which consists of alter operation equipment, CPUs, 
etc., such as a keyboard and a mouse. By using the plasma display concerned for a computer apparatus, a noise can be 
reduced and the effect that possibility that a malfunction will occur decreases arises. The example of a computer apparatus is 
shown in drawing 12 . 

[0034] Moreover, diode as shown in drawing 13 is sufficient as switching-means 1261 A-126nA and 1261B-126nB, and 
which switching means as shown in the views a, b, and 1 c of JP,7-109542,B are sufficient as them. 
(Example 2) Next, the example 2 of this invention is explained with reference to drawing 3 . 

[0035] Drawing 3 is drawing showing the concrete circuitry of an example 2, and consists of a reactive power recovery circuit 
3 1 and one output circuit 32 of a driver IC. The reactive power recovery circuit 3 1 The capacitor 3101 for recovery The 
switching means 3107 and the end of a coil 3104 which connect the high potential side power supply 3105 with the switching 
means 3102 and switching means 3103 by which parallel connection was carried out, a coil 3104, the high potential side 
power supply 3 105, the low voltage side power supply 3 106, and the end of a coil 3 104, and the low voltage side power 
supply 3 106 It consisted of a low voltage side power supply 3110 cormected with the switching means 3 108 and the switch 
control means 3 109 to connect, and the end of the capacitor 3101 for recovery, and is connected with one output circuit 32 of 
a driver IC through the output 3111 of a reactive power recovery circuit. Moreover, one output circuit 32 of a driver IC 
consists of an input terminal 3201, switching means 3202 and 3203, high potential side power terminals 3204 of a driver IC, 
and low voltage side power terminals 3205, and one output circuit 32 of a driver IC is connected to load-carrying capacity 34 
from the output terminal 33. In addition, the switch control means 3 109 detect the current which flows a coil 3 104, and 
control each switching means by the current. 

[0036] In this circuitry, if an input terminal 3201 is controlled and switching means 3202 are turned ON, the output pulse 
made in the reactive power recovery circuit 31 will be impressed to the electrode of an X-Y-matrix panel. Although 
capacitance exists in the electrode of a panel, the power accompanying charge and discharge is collected by the reactive 
power recovery circuit 31. If switching means 3203 are turned ON, an output is fixable to a low. and while collecting charges 
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to the capacitor 3101 for recovery, the switch control means 3 109 decide to detect the current which flows a coil 3 104, it 
detects that the current was set to 0, and the flow of current amounts to 0 - it flows through switching means 3 105 slowly for 
a while in a front hit The EMI effect can be decreased when flyback current occurs by carrying out this control. 
[0037] In addition, the timing which flows through the switching means 3107 and 3108 mentioned above slowly is the same 
as that of operation of a drive circuit which explained in the example 1, and is taken as the time of output voltage becoming 
1/2 or more [ of the maximum level ] at the time of elevation, or the time or subsequent ones of output voltage becoming 1/2 
or less [ of the minimum level ] at the time of descent. The switching means (switching means [ as opposed to / switching 
means 3 107 / For example, ] 3 108) which correspond dependmg on the state of fault if output voltage makes it flow through 
switching means in 1/2 or less stage of the maximum level at the time of elevation are also because bird clappers are a **** 
and risk simultaneously at ON. Moreover, it is because a power efficiency is not good in this case, either. 
[0038] As mentioned above, according to this example, in the circuit in which charge recovery is possible, when flyback 
current occurs, the EMI effect can be decreased. In addition, the drive circuit m this example is constituted by a panel and 
one, and can be used for a plasma display as shown in drawing 10 which is panel display. Furthermore, you may use the panel 
display for a TV apparatus equipped with a broadcast receive section. By using for a TV apparatus, generating of a noise is 
pressed down and a flicker of a screen etc. can be reduced. In addition, the TV apparatus which equipped drawmg 1 1 with the 
broadcast receive section is shown. Moreover, you may use panel display for the computer apparatus which has the 
processing unit which consists of alter operation equipment, CPUs, etc., such as a keyboard and a mouse. By using the plasma 
display concerned for a computer apparatus, a noise can be reduced and the effect that possibility that a malfunction will 
occur decreases arises. The example of a computer apparatus is shown in drawing 12 . 

[0039] (Example 3) Next, the example 3 of this invention is explained with reference to drawing 4 and drawing 5 . Drawing 4 
shows the drive circuit of the plasma display of an example 3. The drive circuit shown in drawing 4 follows the proper voltage 
impressed to the electrodes 401 and 402 concerned. It is the plasma display which has the memory which can accumulate the 
charge of the specified quantity, and the electroluminescence function. And in order that the period of a series of display 
actions displayed on this display may choose two or more cell sections concerned and may perform write-in operation of a 
proper indicative data. The period which writes an indicative data in the cell section which performs the scan which chooses 
two or more display lines in line sequential, In the address period S-1 and this address period S-1, the cell section in which 
this indicative data was written For example, a predetermined period, In the display constituted so that you may make it 
constitute from a period S-2 which carries out a multiple-times electroluminescence, for example, a maintenance conducting 
period To each of two power supply lines FVH and FLG which while constitutes two or more this display lines scanned, and 
are connected to the driver circuit which makes an electrode 402, for example, Y electrode, drive While forming in parallel 
the driver circuit 400 which consisted of two switching means 403 and 404 Voltage predetermined to at least one side of each 
power supply line linked to the driver circuit concerned, At least between the 1st state, it operates so that switching means 403 
may be in an open state, namely, a power circuit means 410 to impress the 1st power supply line and the switching means 420 
to which the predetermined voltage impressed to each power supply line linked to this driver circuit is made to leak ~ The 
signal drawn from a coil 405 is answered after that, and in order [ to which the flow of the current of a coil 405 amounts to 0 ] 
to cheat to switch-on completely out of a few in a front hit, the switch control means 406 which operate so that switching 
means 413 may be closed slowly are formed. 

[0040] This plasma display concerning this invention performs the display drive of a picture using the X electrode 401, the Y 
electrode 402, and three electrodes that consist of an address electrode which is not illustrated. That is, it sets in the drive 
circuit of the plasma display concerning this invention. As opposed to the scanning electrode 402 concerned Y electrode scan 
driver circuit group 4101 and 4102.„410n which consisted of driver circuits which while connects with a driver circuit and 
give ON voltage (for example, GND) required in order to perform a scan, and OFF voltage (for example, Vsc) to a power 
supply line (1st power supply line), It is the voltage for a scan at this scanning driver circuit group 4101 and a power supply 
line common to 4102...410n. this -- with the power circuit means 410 installed in order to supply or intercept the voltage (it is 
Vsc at the voltage of OFF for example, at the time of a scan) of the 1st power supply means The voltage for this scan 
impressed to this scanning driver circuit group 4101 and each 4102. ..410n power supply line is made to leak, and the 
switching means 420 for setting voltage of this power supply line to OV or GND are formed. 

[0041] Furthermore, the power circuit means 410 in this example In the scanning address period S-1 which is a period which 
writes an indicative data in the cell section On the other hand, of the two power supply lines FVH and FLG linked to the 
driver circuit concerned, at least For example, 1st power supply means 41 OA which makes predetermined voltage, for 
example, Vsc, impress to FVHl - FVHn (1st power supply line), Suppose that it consists of the 2nd power supply means 
41 OB which makes predetermined voltage impress to FVHl concerned - FVHn in the maintenance conducting period S-2 
which is a period for predetermined carrying out period electric discharge of the cell section in which the indicative data was 
written. 

[0042] furthermore, it is used in this invention this -- 1st power supply means 41 OA A high- voltage power supply, for 
example, the 1st voltage generating means 411 and low-battery power supply which generate Vsc, for example, it constitutes 
from the 2nd voltage generating means 412 to generate GND - having ~ this ~ the 1st power supply generating means 41 1 
one power supply line of the two power supply lines (FVH, FLG) linked to the aforementioned driver circuit for example it 
connects with Wiring FVH (1st power supply line) ~ having - this ~ the 2nd voltage generating means 412 presupposes that 
it connects with the power supply line FLG (2nd power supply line), for example, wiring, of another side of the two power 
supply lines (FVH, FLG) linked to the aforementioned driver circuit 



http7AAMw4JpdIjpo.go.jp/cgi-bin/lran_vveb_cg 



[0043] Switching means 413 and 414 are formed in each of said power supply meanses 411 and 412 used in this invention, 
respectively, and suppose that it is constituted so that wiring [ which / of two power supply lines (FVHl - FVHn, and FLG 1 - 
FLGn) which connect predetermined voltage to a driver circuit with the predetermined control signal inputted from the 
outside ] (for example, FVHl - FVHn) may be supplied. 

[0044] Furthermore, suppose that the above-mentioned switching means 413 and 414 consist of MOSFETs. furthermore, 1st 
power supply means 41 OA in the drive circuit of the display concerning this invention this - suppose that diode, resistance, 
or its both are connected between one wiring of the two power supply lines linked to the 1st voltage generating means 41 1 
and this driver circuit, for example, FVH, (1st power supply line) 

[0045] on the other hand, the power circuit 410 used in the driving gear of the display in this invention is constituted -- this 
2nd power supply means 41 OB consists of voltage generating meanses 415 and 416 to generate different potential of two 
pieces, and each voltage generating meanses 415 and 416 presuppose that the power supply line display line (FVH, FLG) 
linked to a driver circuit is alike, respectively, and it connects individually 

[0046] In this example, 2nd voltage generating means 416 by which connect with the power supply line FVH between two 
power supply lines linked to a driver circuit, and the 1st voltage generating means 415 which supplies GND potential supplies 
Vs which is a high voltage is connected to other power supply lines FLG (2nd power supply line) between two power supply 
lines linked to this driver circuit. 

[0047] Furthermore, suppose that it is constituted so that it may supply for any of the power supply line (for example, FVH or 
FLG) which switching means 417 and 418 are formed, gets down, is inputted into voltage generating meanses 415 and 416 to 
constitute said 2nd power circuit 41 OB in this invention, from the outside, respectively, and connects predetermined voltage to 
this driver circuit with a predetermined control signal being. 

[0048] Furthermore, the above-mentioned switching means 417 and 418 presuppose that it consists of MOSFETs. in addition, 
it described above -- this - diode D410A and D410B may be connected to parallel at the MOSFET concerned which are the 
switching means 417 and 418 prepared in each voltage generating meanses 415 and 416 in 2nd power supply means 41 OB, 
respectively On the other hand, suppose at each switching means 413 and 414 of the scanning driver circuit by the side of Y 
electrode that diodes D407 and D408 are connected to parallel, respectively in the drive cu-cuit of the display concerning this 
invention. 

[0049] Moreover, the power supply line linked to the driver circuit by the side of Y electrodes each currently used in this 
invention is constituted between two power supply lines (FVH, FLG), and connection insertion of the driver circuit 4101 
concerned is carried out in parallel with the power supply line (FVH, FLG) of these two books. In addition, it is a common 
electrode as described above, the electrode, i.e., X electrode, of another side in this display. 

[0050] Moreover, the aforementioned leak control switch means 420 used in this invention may have the switching means 421 
which consist of MOSFETs, and is connected to the power supply line (FVH) of the side to which the voltage generating 
means 41 1 of the above 1st is connected, next, each power supply line (FVH, FLG) which constitutes two power supply lines 
linked to this driver circuit in the display concerning this invention -- respectively -- being alike -- suppose that the charge 
recovery circuit 450 is connected 

[005 1] The charge recovery circuit 450 concerned presupposes that it consists of series resonant circuits with the capacity 
which a display panel has, and the coils 405 and 451 through diodes D407 and D408. In this invention, it is also possible to 
set up so that the inductance values of each coils 405 and 45 1 in the series resonant circuit 450 with this panel capacity 
constituted by the two sequences concerned and the coil through diode may differ mutually. 

[0052] That is, from the peak voltage which generates this charge recovery way at the time of the resonance, it has two L-C 
resonance paths which consist of diode connected to this, or an MOSFET, and this charge recovery circuit 450 concerning 
this invention can be clamped to predetermined voltage (Vs or GND), it is stored in the capacitor which carries out the 
postscript of some of the charges, and uses the charge for the following scanning interval. 

[0053] Said 2nd power circuit 41 OB has a switch function for supplying the current in the case of the maintenance conducting 
period which repeats display luminescence. In addition, although it is not limited and especially the detailed circuitry of this 
charge recovery circuit 450 can use a well-known charge recovery circuit conventionally In the example of drawing 1 , diodes 
D45 1, D452, D453, D454, D455, D456, D457, and D458 and switches 452 and 453, and also the capacitor 454 are using 
what consisted of arrays like illustration for everything but coils 405 and 451. 

[0054] Although proper drive operation is performed in the drive circuit of the display concerning the above-mentioned this 
invention on the assumption that the above-mentioned composition While preparing the driver circuit which the fundamental 
composition of the drive method constituted this cell in the display which has said composition, and was constituted from two 
transistors by each of one electrode among the electrodes of the couple which discharges The 1st power supply means which 
makes predetermined voltage impress to each electrode concerned in the period which writes an indicative data in the 
aforementioned cell section. The 2nd power supply means which makes predetermined voltage impress to each electrode 
concerned in the period for predetermined carrying out period electric discharge of this cell section in which this indicative 
data was written, In the display on which the leak control switch means to which the predetermined voltage impressed to each 
electrode of this is made to leak is established Just before writing an indicative data in this cell section, the 1st power supply 
means concerned is operated. Just before the end of the period which writes an indicative data for predetermined voltage in 
the electrode concerned at impression ** bundle ****** and this cell section Stop the operation of the 1st power supply 
means and this leak control switch means is operated, the period for predetermined carrying out period electric discharge of 
the process which extinguishes the potential difference during wiring of the electrode concerned, and this cell section -- 
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setting -- this -- it is the drive method which consists of processes which the 2nd power supply means is operated and are 
impressed to a police box electrode 

[0055] Moreover, the potential difference of the both ends of this driver circuit 4101 in the period S-2 for predetermined 
carrying out period electric discharge of this cell section in which this indicative data was written as other modes of the drive 
method of this display concerning this invention, i.e., a maintenance conducting period, is maintained to 0, and display 
processing can be performed. Furthermore, diodes D407 and D408 are connected to each switches 403 and 404 of the driver 
circuit 4101 concerned at parallel, respectively, and you may make it the maintenance discharge voltage in the maintenance 
conducting period S-2 concerned make it impressed by the display panel through these diodes D407 and D408 from the 2nd 
power supply means 41 OB concerned. 

[0056] Furthermore, an output as shown in drawing 5 is obtained by switch control as specifically shows the drive method of 
the driving gear in this example to drawing 5 . In the switch control shown in drawing 5 , the switch control means 406 and 
455 detect the current which flows coils 405 and 451, respectively, and perform control from which the current concerned is 
set to 0 and which is a front hit for a while and closes switches 41 1 and 414 slowly, and when they amount to 0, it carries out 
switch-on completely. 

[0057] Timing which begins to make it flow through switches 411 and 414 is similarly taken as the time of output voltage 
becoming 1/2 or more [ of the maximum level ] at the time of a rise, or the time or subsequent ones of output voltage 
becoming 1/2 or less [ of the minimum level ] at the time of descent with examples 1 and 2 having described. As mentioned 
above, according to this example, in the circuit in which charge recovery is possible, when flyback current occurs, the EMI 
effect can be decreased. 

[0058] In addition, the drive circuit in this example is constituted by a panel and one, and can be used for a plasma display as 
shown in drawing 10 which is panel display. Furthermore, you may use the panel display for a TV apparatus equipped with a 
broadcast receive section. By using for a TV apparatus, generating of a noise is pressed down and a flicker of a screen etc. 
can be reduced. In addition, the TV apparatus which equipped drawing 1 1 with the broadcast receive section is shown. 
Moreover, you may use panel display for the computer apparatus which has the processing unit which consists of alter 
operation equipment, CPUs, etc., such as a keyboard and a mouse. By using the plasma display concerned for a computer 
apparatus, a noise can be reduced and the effect that possibility that a malfunction will occur decreases arises. The example of 
a computer apparatus is shown in drawing 12 . 

[0059] (Example 4) Next, the example 4 of this invention is explained with reference to drawing 6 and drawing 7 . Drawing 6 
shows the drive circuit of the plasma display of an example 4. IC of a high withstand voltage in which 601 drives a train 
electrode as for the drive circuit shown in drawing 6 , The terminal with which 602 impresses the direct current voltage for 
charge recovery of the abbreviation 1/2 for the data voltage Vd, The direct-current- vohage terminal of the data voltage Vd 
and 604 603 The earth terminal of IC (601), The train electrode from which it is set diode by 605, 606, and 607 and 608 is set 
as the object of charge recovery. And the capacitor for recovery which has electrostatic capacity with an abbreviation [ for the 
compound electrostatic capacity of an auxiliary capacitor ] of 100 or more times. The auxiliary capacitor for 609 making 
recovery **** small, the coil for charge recovery in 610, The switch control means which detect the current to which 611, 
612, and 613 flow to switching means, and 614 flows in a coil, and control opening and closing of switching means by the 
value of the current, the terminal with which 615 connects a drive circuit with IC (601), and 616 are the terminals of 1 of a 
data electrode. 

[0060] The voltage in the circuit which starts the 4th example of this invention at drawing 7 , a current wave form, etc. are 
shown. In a period Til, switching means 61 1 flow, it lets a coil 610, diode 607, and switching means 611 pass, and the 
charges currently stored in the auxiliary capacitor 609 are collected to the capacitor 608 for recovery. At the time of the end 
of a period Tl 1 , the voltage waveform of a terminal 603 serves as the minimum value near zero. In addition, during this 
period (Tl 1), even when ON of switching means 612 is also off, they are not cared about. The dashed line of drawing 7 (D) 
shows this. 

[0061] In a period TI2, ON of the switching means which are not illustrated in IC (601) and OFF changes are performed. 
During this period (T12), even when ON of switching means 61 1 is also off, they are not cared about. The dashed line of 
drawing 7 (B) shows this. In a period T13, switching means 612 flow and the auxiliary capacitor 609 is charged through diode 
606 and a coil 610. Moreover, in parallel to this, a charge is charged by each train electrode through the switching means as 
which the ON state is chosen for the inside's of switching means 612, diode 606, a coil 610, and IC (601) corresponding to 
existence of data and which are not illustrated, and a data pulse is formed. Since it charges through a coil 610, the power 
losses in a circuit are few. The voltage of a terminal 603 rises to near the data voltage Vd. 

[0062] some of times of the current on which the switch control means 614 flow a coil being set to 0 at this time - a front ~ 
detecting - the - it begins to flow through switching means 613 slowly for a while at the last time Here, the timing which 
begins to flow through a switch 613 slowly is after the time of the voltage of the terminal 616 which is output voltage being 
1/2 or more [ of maximum ]. It is because possibility that a power efficiency will become bad and a circuit will short-circuit 
by fault arises when the voltage of a terminal 616 is 1/2 or less [ of maximum ]. 

[0063] In a period T14, switching means 613 are in the state of ON with previous statement. Moreover, the voltage of a 
terminal 603 is clamped on the data voltage Vd. Moreover, the voltage value of each train electrode is fixed to voltage Vd by 
the switching means which are not illustrated in IC (601) according to the switching means 613 of an ON state, and the 
existence of data, and it is fixed to null voltage by the switching means in IC (601). In addition, during this period, even when 
ON of switching means 612 is also off, they are not cared about. The dashed line of drawing 7 (D) shows this. 
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[0064] Charge recovery of a data pulse and the writing of data are performed by the above operation. Moreover, the EMI 
effect is decreased, when generating of flyback current is pressed down and flyback current occurs by performing switch 
control which it begins to flow through switching means 613 slowly from a last time for a while when reduction of current 
which flows a coil by the switch control means 614 is detected and it is set to 0. That is, ringing current is removable. 
[0065] In addition, the drive circuit in this example is constituted by a panel and one, and can be used for a plasma display as 
shown in drawing 10 which is panel display. Furthermore, you may use the panel display for a TV apparatus equipped with a 
broadcast receive section. By using for a TV apparatus, generating of a noise is pressed down and a flicker of a screen etc. 
can be reduced. In addition, the TV apparatus which equipped drawing 1 1 with the broadcast receive section is shown. 
Moreover, you may use panel display for the computer apparatus which has the processing unit which consists of alter 
operation equipment, CPUs, etc., such as a keyboard and a mouse. By using the plasma display concerned for a computer 
apparatus, a noise can be reduced and the effect that possibility that a malfunction will occur decreases arises. The example of 
a computer apparatus is shown in drawing 12 . 

[0066] (Example 5) Next, the example 5 of this invention is explained with reference to drawing 8 and drawing 9 . Drawing 8 
shows the drive circuit of the plasma display of an example 5. IC of a high withstand voltage in which 801 drives a train 
electrode as for the drive circuit shown in drawing 8 , The terminal with which 802 impresses the direct current voltage for 
charge recovery of the abbreviation 1/2 for the data voltage Vd, The terminal for [ 803 ] charge recovery of IC (801) in the 
direct-current- voltage terminal of the data voltage Vd, and 804, The terminal into which 805 inputs the earth terminal of IC 
(801) into, and 806 inputs the data voltage Vd of IC (801), The train electrode from which it is set as the object for [83 / D / 
D81-] charge recovery in diode and 807, And the capacitor for charge recovery which has electrostatic capacity with an 
abbreviation [ for the compound electrostatic capacity of an auxiliary capacitor ] of 100 or more times. The auxiliary 
capacitor for 808 making small the rate of change of the recovery electrostatic capacity by change of the electrostatic capacity 
of the train electrode which should be collected. One of the output terminals of IC (801) by which the coil for charge recovery 
in 809, and 810, 81 1, 812, 813 and 814 are connected to switching means, and 815 is connected to each train electrode, and 
DP81 and DN81 are diodes, 816 is switch control means which perform control slowly flowed through switching means 812 
for a while in a front hit when the current which flows a coil 809 is detected and the current concerned is set to 0. 
[0067] In addition, much 815 illustrates one of the output terminals connected to one of the existing train electrodes. The 
voltage waveform in the circuit which starts the 5th example of this invention at drawing 9 etc. is shown. In a period T91, the 
voltage of the terminal 815 connected to the train electrode which a data pulse is not impressed before a period T91, but 
should newly impress a data pulse after a period T91 is pulled up, as shown in drawing 9 (F). 

[0068] For this reason, it is made to flow through switching means 811, and the charge currently stored in the recovery 
capacitor 807 is charged at a train electrode through switching means 811, diode D82, a coil 809, switching means 812, and a 
terminal 815. And it is got blocked, and when the current which charge of the train electrode concerned completes and which 
flows a coil 809 is set to 0, the switch control means 816 begin to flow through switching means 814 slowly for a while in this 
side. In addition, the switch control means 816 detect the current which flows a coil 809, judge that it is this side a few at the 
time of the current concerned being set to 0, and begin to flow through switching means 814. The timing which flows through 
these switching means 814 is a time of output voltage, i.e., the voltage of a terminal 815, being I / after two of the maximum 
level like ****, According to the experiment, the time of about 75% of the maximum level of output voltage (voltage of a 
terminal 815) has the viewpoint of energy efficiency and EMI prevention to desirably good convenience. 
[0069] In a period T92, since the switching means 813 in IC (801) are made off and the switching means 814 in IC (801) are 
succeedingly set to ON, a data pulse voltage is clamped on the data voltage Vd. In addition, in order that switching means 813 
and 814 may carry out operation which conflicts mutually, when switching means 813 are ON (or OFF), switching means 814 
are OFF (or ON). 

[0070] In a period T93, since the following data pulse exists, the pulse voltage of a terminal 815 does not change. For this 
reason, in switching means 812, switching means 814 consider switching means 813 as as [ of an OFF state ] with an ON state 
with an OFF state. Since the voltage of a terminal 815 is still the data voltage Vd also in a period T94, the state of switching 
means 812, 814, and 815 is not changed. 

[0071] In a period T95, the data pulse is impressed before the period T95, and the voltage of the terminal 815 connected with 
the train electrode which newly removes a data pulse after a period T95 is reduced ( drawing 9 (F)). For this reason, it is made 
to flow through switching means 812, and the charges currently stored in the train electrode are collected to the capacitor 807 
for recovery through a terminal 815, switching means 812, a coil 809, diode D83, and switching means 810. 
[0072] And the time of finishing collecting to the capacitor 807 for recovery, i.e., when the current which flows a coil 809 is 
set to 0, begins to flow through switching means 813 slowly in front for a while. In addition, it detects that it is a front a few at 
the time of the current on which the switch control means 816 flow a coil 809 being set to 0, and the above switching means 
813 are controlled. 

[0073] thus, in this example, in the data pulse driver circuit which can heighten the laborsaving effect of a data pulse 
remarkably, and can realize high-speed operation, when generating of flyback current can be pressed down and flyback 
current occurs, decrease little of the EMI effect is carried out That is, ringing current is removable. In addition, the drive 
circuit in this example is constituted by a panel and one, and can be used for a plasma display as shown in drawing 10 which 
is panel display. Furthermore, you may use the panel display for a TV apparatus equipped with a broadcast receive section. 
By using for a TV apparatus, generating of a noise is pressed down and a flicker of a screen etc, can be reduced. In addition, 
the TV apparatus which equipped drawing 1 1 with the broadcast receive section is shown. Moreover, you may use panel 
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display for the computer apparatus which has the processing unit which consists of alter operation equipment, CPUs, etc., 
such as a keyboard and a mouse. By using the plasma display concerned for a computer apparatus, a noise can be reduced and 
the effect that possibility that a malfunction will occur decreases arises. The example of a computer apparatus is shown in 
drawing 12 . 
[0074] 

[Effect of the Invention] As explained above, according to the plasma display drive circuit in this invention, the EMI effect is 
decreased in order [ from which the current which flows an inductor for an energy recovery is set to 0 ] to begin to control the 
switch for a voltage clamp by this side for a while. Moreover, ringing current is removable. That is, it can prevent that the 
flyback current which carried out Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. of the correctly controllable 
energy recovery possible, and was generated in guidance does influence disadvantageously for the pixel position of a panel. 



[Translation done.] 



http7/www4JpdIjpo.gojp/cgi-bin/tran_web_cg 



* NOTICES * 
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TECHNICAL FIELD 



[The technical field to which invention belongs] It is related with the various equipments using the thing about the circuit 
which prevents that the flyback current which this invention enabled a plasma display drive circuit and correctly controllable 
especially charge recovery, and was generated in guidance does influence disadvantageously for the pixel position of a panel, 
and the circuit concerned. 



[Translation done.] 



htlpy/www4Jpdljpo.goJp/cgi-bin/tran_web_cg 



♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 *♦♦* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] As the 1st conventional technology, there is a publication-number No. 265397 [ five to ] official 
report. Since a charge was mutually collected and reused also about the charge and discharge to the scanning electrodes 
Yl-Yn using the common capacitor, the 1st, and 2nd coils to the independent scanning electrodes Yl-Yn according to the 
conventional technology of **** 1, it was what does so the effect that charge recovery is attained with easy composition. 
[0003] Moreover, there is a publication-number No. 249916 [ five to ] official report as the 2nd conventional technology, in 
the circuit which drives a capacitive load with low power, since the Prior art of**** 2 had connected the invalid charge 
recovery circuit which used the inductor for one power terminal, it was what does so the effect that the recovery which is the 
charge which exists in a scanning electrode and a data electrode is attained Moreover, there is a publication-number No. 
160901 [ eight to ] official report as the 3rd conventional technology. The Prior arts of**** 3 are two or more scanning 
electrodes which were formed in the coplanar and which are mutually parallel. In the drive circuit of the display panel which 
impresses a data pulse to the data electrode of the display panel equipped with two or more data electrodes which are 
insulated with the scanning electrode concerned, intersect perpendicularly with the scanning electrode concerned, and are 
mutually parallel at least Have the capacitor and auxiliary capacitor of the aforementioned charge recovery, and between the 
end of the capacitor for the aforementioned charge recovery, and the data voltage input terminal which supplies data voltage 
to IC which drives the aforementioned data electrode When the switching means which make the current of the sense which 
collects charges energize are prepared, an auxiliary capacitor is connected between a data voltage input terminal and 
grounding and the other end of the capacitor for charge recovery has the charge recovery circuit of the data pulse grounded It 
was what can respond also to the display panel of which high-speed operation is required like a plasma panel. 
[0004] Furthermore, there is a publication-number No. 160219 [ seven to ] official report as the 4th conventional technology, 
while the Prior art of **** 4 prepares the driver circuit which is the push pull type constituted from two transistors by each of 
two power supply line pairs linked to the driver circuit which drives two or more display electrodes scarmed in the driving 
gear of AC type flat-surface display constituted by the electrode group arranged in the shape of a matrix By establishing the 
leak control switch means to which the predetermined charge which connected with each driver circuit and was impressed to 
the power circuit means and power supply line which impress predetermined voltage to a power supply line is made to leak, 
pressure-proofmg was low, high-speed sequential scanning was possible, and it was what can perform charge recovery. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to the plasma display drive circuit in this invention, the EMI effect is 
decreased in order [ from which the current which flows an inductor for an energy recovery is set to 0 ] to begin to control the 
switch for a voltage clamp by this side for a while. Moreover, ringing current is removable. That is, it can prevent that the 
flyback current which carried out Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. of the correctly controllable 
energy recovery possible, and was generated in guidance does influence disadvantageous^ for the pixel position of a panel. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the "flyback" changes by the side of charge recovery of the inductor 
used in order to carry out the trigger of the flow of an output driver are made generated in the circuit shown in such the 
conventional 1st mentioned above - the 4th technology. Moreover, the flyback current for controlling a maintenance driver 
makes the side effect that current is pulled out from a panel generated, while an output driver is flowing. Ringing current is 
generated for this side effect. That is, a voltage flyback will occur in the recovery side of an inductor in the end of a resonance 
cycle. Inductor voltage is the compulsive voltage and the retrose which were impressed first. It flows in order to make flyback 
current in agreement with panel voltage and to charge or discharge the capacity by the side of recovery of an inductor. The 
increase in the unrecoverable charge which a charge is transmitted in the direction contrary to working [ the ] and the changes 
demanded, consequently is wasted by the circuit, and the technical problem that a noise occurred when an output driver flows 
occurred. 

[0006] this invention solves the above-mentioned technical problem, detects the current which flows a coil for the reason, has 
the composition of having the switch control means which control switching means by the value of the current, and carries out 
the following operation. These switch control means have a secondary winding, and the secondary winding concerned 
produces the voltage which is proportional to voltage at the moment of starting a coil. If current flows into panel capacity 
through a coil, when panel voltage becomes equal to driver voltage, the voltage concerning a coil will decrease to zero. In 
order that the energy accumulated at the coil may charge panel capacity further, it is made for current to continue flowing. If 
panel voltage exceeds driver voltage and it goes up, it will reverse and the polarity of the voltage of a coil will increase with 
panel voltage. It is used for this polar change and a power surge being taken over to a secondary coil, and making it flow 
through each output driver. The flow of an output driver is restricted by gate resistance. This restricts the current on which the 
capacity of MOSFET flows through the MOSFET, transmitting the energy to which the coil has stopped at it to a panel. Since 
a polar change will surely be produced before it can flow through an output driver, as for the total amount of the energy 
transmitted with the coil, even the basis of a change capacitive load is always maximized. Since the output driver flowed 
slowly, and it has fully flowed when a flyback happens, the EMI effect is decreased. This removes the ringing current which 
appears in a Prior art. 

[0007] Correctly controllable charge recovery is enabled by this, and the flyback current generated in guidance aims at 
preventing doing influence disadvantageous^ for the pixel position of a panel. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem the technical means of this 
invention The means for switching which combine scanning voltage and an electric discharge sustaining voltage with a 
scanning electrode alternatively, An inductor means by which the 2nd terminal is connected to all scanning electrodes through 
means for switching, A source means of driver voltage to supply driver voltage, and a voltage supply means to supply the 
electric discharge sustaining voltage which shows a bigger voltage value than driver voltage, The 2nd switching means which 
combine alternatively the 2nd terminal and voltage supply means of an inductor means, The 1st switching means which 
combine alternatively the 1 st terminal and source means of driver voltage of an inductor means according to change of an 
input signal, In the situation chosen so that the switch control means which answer the size of the current which flows for an 
inductor means may be provided and means for switching may combine an electric discharge sustaining voltage with the 
aforementioned scanning electrode Between charge states, the 1st switching means will combine the source means of driver 
voltage with the 1st terminal of an inductor means, if an input signal carries out 1st change. The 1st current which charges the 
capacity of a scanning electrode through an inductor means arises. It causes that an inductor means reaches the voltage on 
which a scanning electrode exceeds driver voltage, and the 1 st current decreases toward zero soon, switch control means The 
size of the current which changes the 2nd switching means into an open state until very recently, and flows for an inductor 
means from which the 1 st current returns to zero at least is answered. It makes flow slowly from before and begins, the above 
a few with which the flow of the 1st current reaches zero in the 2nd switching means When reaching zero, it is completely 
made switch-on and the 2nd switching means are closed, and a voltage supply means supplies both flyback current to the 
discharge current and the inductor means to a scanning electrode between the electric discharge maintenance states following 
it. 

[0009] Moreover, the 3rd switching means with which this invention combines alternatively the 1 st terminal and source means 
of driver voltage of an inductor means according to change of the 2nd of an input signal, The 4th switching means which 
combine alternatively the 2nd terminal and source of common potential of an inductor means are provided further, the 3rd 
switching means If an input signal carries out 2nd change, the source means of driver voltage will be combined with the 1st 
terminal of an inductor means. The 2nd discharging current produces the capacity of a scanning electrode through an inductor 
means. It causes that an inductor means reaches the voltage on which a scanning electrode is less than driver voltage, and the 
2nd current decreases toward zero soon, switch control means The size of the current which changes the 4th switching means 
into an open state until very recently, and flows for an inductor means from which the 2nd current returns to zero at least is 
answered. It makes flow slowly from before and begins, the above a few with which the flow of the 2nd current reaches zero 
in the 4th switching means ~ When reaching zero, it is completely made switch-on and the 4th switching means are closed, 
and the source of common potential serves as an electric discharge way to panel capacity while flowing the flyback current 
from an inductor means. 

[0010] Moreover, the data electrode driving means which this invention combines each of a data electrode with the 2nd 
terminal of an inductor means alternatively, and drive a data electrode, A source means of driver voltage to supply driver 
voltage, and a voltage supply means to supply the data voltage which shows a bigger voltage value than driver voltage. The 
1st switching means which combine alternatively the 1st terminal and source means of driver voltage of an inductor means 
according to change of the 3rd of an input signal, The switch control means which answer the size of the current which flows 
for an inductor means are provided, data electrode driving means The 5th switching means which combine alternatively the 
data electrode which should be made to discharge, and the 2nd terminal of an inductor means, It has the 2nd switching means 
which make it flow through the data electrode combined with the 2nd terminal of an inductor means by the 5th switching 
means, and a voltage supply means alternatively, the 1st switching means If an input signal changes, the source means of 
driver voltage will be combined with the 1st terminal of the aforementioned inductor means. The 1st current which charges 
the capacity of the data electrode combined by the 5th switching means through the inductor means arises. It causes that an 
inductor means reaches the voltage on which a data electrode exceeds driver voltage, and the 1st current decreases toward 
zero soon, switch control means The size of the current which changes the 2nd switching means into an open state until very 
recently, and flows for an inductor means from which the 1st current returns to zero at least is answered. It makes flow slowly 
from before and begins, the above a few with which the flow of the 1st current reaches zero in the 2nd switching means ~ 
When reaching zero, it is completely made switch-on and the 2nd switching means are closed, and a voltage supply means 
supplies both flyback current to the discharge current and the aforementioned inductor means to a data electrode between the 
voltage maintenance states following it. 
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[001 1] Furthermore, the 3rd switching means which combine alternatively the 1st terminal and source means of driver voltage 
of an inductor means according to change of the 4th of an input signal, The 4th switching means which make it flow through 
the aforementioned data electrode which is combined with the 2nd terminal of an inductor means by the 5th switching means 
in data electrode driving means, and the source of common potential alternatively are provided further. The 3rd switching 
means will combine the source means of driver voltage with the 1st terminal of an inductor means, if an input signal carries 
out 4th change. The 2nd discharging current produces the capacity of a scanning electrode through an inductor means. It 
causes that an inductor means reaches the voltage on which a scanning electrode is less than driver voltage, and the 2nd 
current decreases toward zero soon, switch control means The size of the current which changes the 4th switching means into 
an open state until very recently, and flows for an inductor means from which the 2nd current returns to zero at least is 
answered. It makes flow slowly from before and begins, the above a few with which the flow of the 2nd current reaches zero 
in the 4th switching means ~ When reaching zero, it is completely made switch-on and the 4th switching means are closed, 
and the source of common potential serves as an electric discharge way to data electrode capacitance while flowing the 
flyback current from the aforementioned inductor means. 
[0012] 

[Embodiments of the Invention] In order to solve the above-mentioned technical problem, this invention detects the current 
which flows a coil in a plasma display drive circuit. It is a thing about the plasma display equipment possessing the thing 
which added the switch control means which control switching means by the value of the current, and the plasma display 
drive circuit concerned, the TV apparatus using the equipment, and a computer apparatus. By carrying out control which 
makes the switching means concerned switch-on completely [ when the current which flows a coil by the aforementioned 
switch control means begins to make it flow through the switching means which reach zero, and which correspond from 
before for a while slowly and reaches zero ] Since it has fully flowed when a flyback happens, the EMI effect can be 
decreased. 

[0013] it can prevent that the flyback current which enabled correctly controllable charge recovery by this, and was generated 
in guidance does influence disadvantageously for the pixel position of a panel -- it is 
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EXAMPLE 



[Example] Hereafter, the example of this invention is explained based on an accompanying drawing. 
(Example I) Drawing 1 shows the important section circuitry of the X driver 1 1 of an example 1, and the Y driver 12. The X 
driver 1 1 is equipped with the capacitor III for recovery for charge recovery / reuse, the bidirectional switch 1 12, a coil 113, 
the switching means 1 14 for a maintenance pulse auxiliary output, the switching means 1 15 for a whole surface write-pulse 
output, and the switch control means 1 16 to the maintenance electrode X. The switch control means 116 detect the time of the 
current which flows a coil 1 13 becoming zero, and carry out control which becomes zero and which changes switching means 
1 14A and I I4B a little in this side. Moreover, there are two switching means 1 12A and 1 12B among the bidirectional 
switching means 1 12, and they have composition by which parallel connection was carried out. Moreover, there are two 
switching means 1 14A and 1 14B also in the switching means 1 14 for a maintenance pulse auxiliary output. 
[0015] The end is connected to a grand line and, as for the capacitor III for recovery, the other end is connected to the 
maintenance electrode X through the bidirectional switching means 1 12 and the coil 113. Moreover, it connects with the 
sustaining- voltage supply line Vs through switching-means 1 1 4 A, and connects with a grand line through switching-means 
1 143, and the maintenance electrode X is written in through switching means 115, and is connected to the voltage supply line 
Vw. 

[0016] The example of concrete composition of the bidirectional switching means 1 12 and switching means 1 14 is explained 
to JP,5-265397,A. The Y driver 12 is equipped with the switch control means 126A and 126B which are combined with the 
semiconductor integrated circuit 121 for an indicative-data write pulse and maintenance pulse outputs, and the exterior of a 
semiconductor integrated circuit 121 by the capacitor 122 for recovery for power recovery / reuse, switching-means 123 A, 
switching-means 123B, Coils 124A and 124B, switching-means 125A, switching-means 125B, and Coils I24A and 124B, 
and answer the flow of current to the scanning electrodes Yl-Yn. 

[0017] The end is connected to a grand line, on the other hand, the other end is connected to the sustaining- voltage supply line 
Vs through switching-means 123 A, coil 124A, and switching-means I25A, and, on the other hand, the capacitor 122 for 
recovery is connected to the grand line through switching-means 123B, coil 124B, and switching-means 125B. The current 
which charges the panel capacity of a scanning electrode through coil 124 A produces switching-means 123 A during 
combination, it causes that coil 124 A reaches the voltage on which a panel terminal exceeds driver voltage, and current 
amounts to 0 on the point. 

[0018] Moreover, switch control-means 1 26 A operates so that switching-means 1 25 A may be in an open state to the scanning 
electrodes Yl-Yn between charge states about a charge, the signal drawn from coil 1 24 A is answered after that, and in order 
to which the flow of the current of coil 124 A amounts switching-means 1 25 A to 0 ] to cheat to switch-on completely out of a 
few in a front hit, it operates so that switching-means 125 A may be closed slowly. The sustaining- voltage supply line Vs 
supplies both the current to a panel terminal, and the flyback current to coil 124 A between the following states. Furthermore, 
it operates so that, as for switch control-means I26B, switching-means 125B may be in an open state between the electric 
discharge maintenance states of the charge of the scanning electrodes Yl-Yn, the signal drawn from coil 124B is answered 
after that, and in order [ to which the flow of the current of coil 124B amounts switchmg-means 125B to 0 ] to cheat to 
switch-on completely out of a few in a front hit, it operates so that switching-means 125B may be closed slowly. 
[0019] By connecting the node of coil 124 A and switching-means 125 A common to switching-means 1261 A-126nA, the node 
of coil 124B and switching-means 125B is connected to switching-means 1261B-126nB, and it cormects with the scanning 
electrode Yi, and connects with the connection of switching-means 34iA and switching-means 34iB. In addition, 
switching-means I261A-126nA and 1261B-I26nB fiinction on a scanning electrode as means for switching which combine 
scanning voltage and an electric discharge sustaining voltage alternatively. 

[0020] In addition, the capacitors 1 1 1 and 122 for recovery are both 10 micro F which is 100 or more times of CP more fairly 
than the ftill capacity CP between the maintenance electrode X and the scanning electrodes Yl-Yn greatly, and it is made for 
there to be almost no voltage variation in the case of charge recovery / reuse. In the following explanation, both the voltage 
between terminals of the capacitors 1 1 1 and 122 for recovery is Vs/2. 

[0021] Next, the case where the voltage waveform which shows an example of operation of the constituted this example to 
drawing 2 is impressed to the maintenance electrode X and the scanning electrodes Yl-Yn is explained like the above. 
W) Both the switching means [ and ] II2A, I12B, 114A, 114B, 115, 123A, 123B, 125A, and 125B, 1261 A-I26nA [ and ], 
and 126IB-126nB both presuppose at the complete write-in period begiiming that OFF, the maintenance electrode X, and the 
scanning electrodes Yl-Yn are a sustaining voltage Vs. 
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[0 0 3 1] ^LT. *l?t^*mWf^^V s;^^f:.^Vt- L 
fz:^4 r/^^© 12 5 A^t>V^:^" K 1 2 6 1 A— 1 
2 6 n A^iloX^^milY 1 ~ Y n icm^^<lrffll&-r 

^LT. ^^m#-Y 1 — Y n;5>^}^mJ±V s IC/^o 
fci:%x.b;rL^0#.'^.T% ;^ :y f^^© 1 2 3 a:&0^;:='^ ^ ' 40 
y^^Wtl 2 5 A^^^{C^y{C^^, l^T. -hfB (6) 
~ (9) (Ot5j'^;5^^'9ig^tv^. 

[0 0 3 2] ?iio. JiiiEL/c^^^-r y^^^ 1 1 4 A, 1 
14B. 125A, 1 2 5 B^fr^o< l9^iS-r5^'l' 5: 

i/2)^Tt::^^ofcB#,^.l^^<t-t-5o ^^-^^^b. 

It-r^:^^ y-f-^^ m^i-^. P^^y^^^l i 4 A\z 50 
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^LT:^^ :y^^© 1 1 4 B) t>fs]B#i::^ Vd/^ 5 r ^ 

[0 0 3 3] )^jij:'9. '^mmm^^-^^^x^ fs^/^w^ 

T'X K^^^< 1 1 <7).i^f/^b-f Y K^-r^< 1 2 (^:JoV^r t> 
1 r ^ -r ^ ^ [H]iR L ^ffj ffi # ^ [El SS V > 
^<ypm.m.<D^^^W^x.hrc^ ^tzy'y^ 

^<yi:^m^r^^±\^rzm^\zi>. EMi^^i^mp^^^ 

^^'^^'U'S^^gT'^b^Ill 0 Jz^r:-rct 9 ^.^>^^X-^ 
mi^Mcm^n^^m:t^'ri^\i^t^3i^mm^i^mmi^xh 

i:7i^T'#6o ^cC:*^. mi Ucjaill5:ftgP^{i;^/cif^ut'' 

V ^ - ^ ^ { r ^ 7 X ^ ^ ^ ^ ffi ^ ^ 

(DM^M 1 2 fCn^-f-, 

[0 0 3 4] ^fc. -yf"^© 1261A— 126n 

A. 126lB--126nB(i, [i]l3 {Ztj^-T X 0 
^ir— KT't>^V>L. #^¥7- 1 0 9 5 4 2 -^^#CD 
IgllDa, b, c{^^^^fltzX0^Si^^'f^<O:^^y=f-^ 

mx^xmrn-r^. 

[0 0 3 5] n 3 fi. 'mmm 2 (DMcV^mmnmnt^^^-r 

mx\ MSbm;^lHlilx[H]S&3 1 t K^^^^— I C(D 1 o(D 
tii;^)lH]gS3 2/ii-b/^^o M?;(ill;^[IIiR[H]Sg3 1 f^. [hHIx 
m^^y'^^S 1 0 1 i:3fe^iJ®i£^tL/c;^-r y^^^3 
10 2 ^t/;^ ^ 3103i::3^7U3 104<tf^ 

miiffimai 3105^ fsmfsiRy^M 3io6i::=i>r/^3 
1 0 A(D-'y^tMm{tLmmm.^ 1 0 5^mm-r^^^ y 

=^^^3 1 0 7 t^^^i^S 1 O 4(7)— S<l:{g:m{it:{|i]mS^. 
3 1 0 e^mWc-t^:^^ y=f-^^3 1 O 8 i:^^ 

3 1 0 9 <h ^ >^y^>'f- 3 10 1 (D—m t m 
wt^f\^^^m^mmM^3 1 1 o tt^h-^s:^. 
m.^^<Dmii 3 111 ^iicT K^-r^^— i c<d i -o<d 
mt)mn3 2 tmt^^x^^^. -^tL. K^-r^^-ico 

1 o(7) |±S;^[HlSg 3 2fiA;^i^T-3 2 0 1 y^^m. 
3202. 3203i: K^-Y^^— 1 C cOiSmfifti]^^.*^ 
-T-3 2 O 4 i:{&mfiiRijm^.5S^3 2 O 5 ^75-P./^«9. K 
^-Y/^- I CO 1 o(^ai;^lHllfS3 2(ia4:^^S^3 3;0^p^ 

M^mms 4{z^m^tix\.^^o ^^^^ y^mm^ 

©3 10 911. inxfyua 1 0 4 ^»En5^g£^1t^L. 

'^(Dmm^x^x^:^^ y^^^^mm'r^h(oxh 
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[0 0 3 6] rc7)(HlKtS/St^:Jt3l^T. A/jiST-S 2 0 1 

5o ^LT. 011x^=1 :/-r>'if 3 1 0 1 t::mi^^[HliRL 
TV>5i:^{^. '^'^"^IJ^^^S 1 0 9f±:n^/^3 1 76? 

[0 0 3 7] ^ejb\ ±aiLfc;^'i' 5/^^^ 3 1 0,7. 3 

1 0 8 ^^^o< I9^il-r5^^ ^ >^fi. 1 T'Ift 

;^-r '^'^^^S 10 7 i->PtLT;^-r '^^^^3 10 8) 

/c. Tii^/^^^m-^i^fi. m;^^^tS:< ^ctV^7:)^?>T-fc^. 
[0 0 3 8] i^Ji. *^ffi^iJt^<}:tLfl\ m?^IlIiR^tg?^e 

EM I ^(j^(±^g/>$it'6r 5o *^ifeF'J 

A/3}tf^^e t c p u ^Ti)^ 6 mw^mmm^m 

[0 0 3 9] (^i^F>J 3 ) ^ic. *^0^co^i£9^rJ 3 t::o 

V^TIg!4:}b^J:U^[g] 5 ^#BS Urm^^^o 4 (i. ^JS 
0ij3(7)>^^X^^> >=^-^U-r tT^igtblHlSg^^-fo ll]4tZ 
^-rigiblElSSti:. ^I^mi^4 0 1. 4 O 2'<Z^M^th^ 

-m^tMcm^ytmmt^mL^x\^^^:f'7X'^y'^ y.-:/ 
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Tf^y^i^^ mm ^{cx ^^i^^rfo-^yi-wcmTj^ 

r Ku;^^rt5S- 1 t^JS^v^T. tg*?r:y^— ^;5^ffi^iA^ 

tixi^^^'r^f {c^h^x. m^^^n^m^^<^ 
4 >'^mf^'r^-':^(Dmm. 0ij;t«Ym@4O2 
^mm^^^ h^^4^<mm\cmm-t^2:^<Dmm^^ 

FVH, FLG<D^^{Z^ 2 f^OO 5^^^ 4 O 3 . 

4 0 4-r'ti|fig$n/c Vy4^<m^4 0 0^^^IJ[:ig3:ft^ 

^^;(jn-l-5^il^.(His§^^4 1 0. K^^^<(H]sgfi 

';/^^^4 2 O. 0^^^ < t 1 (Di^B 
cT^r^Ki^^ ^/^^^4 0 3;5^(l^#cflg{C7:e5 J: ^ift^^L. 

^(Dfifi=i-r/u4 0 STii^^^edbs^tL^m-^t^jj^^bT. 

t^o< ^mc^xomi^'r^:^^ y^mm^^4 o e t 
:^mnhrix\^^^. 

[0 0 4 0] ^^PJ{r^5l^:7'^X-e-r^;^:7"i-^(^. 

i^'jx.fi\ Xmi^4 0 1. Y^|^4 0 2. ^t/H^L/cCV^ 

r Ki/:^mi^/^^t?'ce^ 3iii§g^{jeMbT®fttoift^igffij 
^ b r ^ ^^T-r 5 ^ i^.^ o N m (^'J X. G 

ND) RrjOFFm.f± Wl^^-^V s c) ^K^-T^^lElSg 
\cmm't^-Jy<DmMy-f> (|glcomS^.^-Y» 

[p]gg^4 101. 4102 - • - 4100^:. m:^^^ 
>- K ^ -Y ^<\b]^^ 4101. 4102 - • •410n{;i 

4 1 O i:. K^^^^lHlSS#4 10 1. 4 10 

2 • • • 4 1 0 nCD^fl^'tlCO'mW.^^ >\Z^m^ntl 

OV. ^l.<i^GND{C'r^fzlsb(D:^^ y^^^4 2 0 

:dmnhthx\^^^h(Dx^^. 
[0 0 4 1] ^mmmic^n^mwM^^^4 

t>— ^ij^l^ F VH 1 --F VH n \ (O^M.^? 

^^4ioAi:. m^^y'-^^^m^^-^titi^^i^^^m 
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2 i^^ol>T FVHl— FVHn {zWx'^COMfE^WM 

[0 0 4 2] Mi^i. -4^mm\^^\^^xmm^n^mmicD 
m.m^^4 1 0 Afi. mm.}±m.im. m^.i-iv s c 

'r^mi(Om.J^m±^^4 l l i:{g:mJ3Em«l. 0iJ;tI^G 
ND. ^^^-t6m2<7:)m^^^S4 1 2 <!:;:i-b«fi5c 
^tl/ct>(^-CfooT. 1 <^m?2S^^^^ 4 1 Ifi. 

mrlS K^^^<lE]ggl::g^i^-r^ 2;^C>liaf.^^ >^ (FV 

H. FLG) <Do-h(D—:^(DMM^4 ^mpLi-^. Ifi^ F 7^7 

vH {^\<nmm.=7 4^^) \z.^m.^^. 

^^^41 2H. hijIE K^^/<[Hl^irS^-r5 2;*:(Om 
S?.^><>' (FVH, FLG) (^5 ^CD{iii:^r(7)mS¥.^'0 
ifi^FLG (macomSi^^ V) t^^^^ttX 

g^.^^4 1 U 4 1 2f^fi-^n-^'ix;=^^ ^/^^^4 1 

3. 4 1 47i^i^t1-btirioD. ^g|S/i)^bA;^$;h>5B^^ 
c^S'J??ft-^{^ J: "9 Bff^tT^miE^ K ^ ^ ^-^iHlggi-^fg-r ^ 
2;^CO^ai^^V (F VH 1 --F VHnS:t>*F LG 1 ~ 20 
FLGn) (0{^f\.t^(DWM (W;if^ F V H 1 — F V H 

n) t^tt^^-r5^t^::ffi^^nTv^6. h^^. 

[0 0 4 4] jEt:^. \Lt^0:>y^4 y^^^A 13, 4 14 

pjt^^^T^^ (r>wm^m:ii6v^ i coming 

^4 1 0 A£D. 1 <7)mJ±^^^^4 1 1 K^^ 

[0 0 4 5] —jj. :^'7'i-^ (omW) 

mm^:^:^^^xmm ^n^mmM^ 4 i o^Wisg-t-^. m 

^m.f±m±^^4 15,41 6^>hmm.^nxi6y) ^ # 

mi3E^^^©4 15. 4 16fi. K^-r^^iEiKtwS^-r 

^mSS^^ >^^^^^ V (FVH, FLG) (7:»-?:tl^*n 

[0 0 4 6] *^^^^^^lJtcjov^T^^. GNomfi^w^g-r 
^mi<Dmf±m^^^4 1 5:^K h^^^y<\B]mcmm'f' 
5 2*omsii^^ vtop^, «x.f^iiai^-f >F vHtc^ 
m^tix^^. -^tz. mmj±xh^v s ^m^-i-^m2 
(Dmj±m±^m4 1 6:^K mv'7 4y<mmcmm'r^2 

{cm^^^thx\^^^i^<Dx^^o 
[0 0 4 7] Mt^. :^mmc:}si-f^mt^\^tim2<Dmw^ 

[H1SS4 1 0 B^WRg-r5mi±^^^^4 1 5. 4 161^ 
^V^HFLG) <DfprtL;^>i^WI&i-6^[^ffiRjc^nTl/^ 50 
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[0 0 4 8] Mt^. ±IEt7?>^-r y^^m4 17. 418 
fi. MOS F ETT-ffi^$ixTl^6. ^"T^o -b 
ieL/cl^^2(Dm^I^.^^4 1 0 BiC^ott5«-m/±^^^ 
^4 15. 4 I ^{zmnhfhX\^^^:^'< y=r^^4 l 
7, 4 1 ST'^b^^f^MOS F ETlCfi, KD 
4 1 OA, D4 1 0 Bt^^tl^'fimnK^Uc^ttX\^^X 

4 13. 414 f^fl^-r KD 4 0 7 . D 4 0 8 7^^^ 
[0 0 4 9] X. *^P>^tr^oV>T{£ffi$nTl/^5^Ym 

m.y^>?^ (FVH, FLG) xmr^^rt. ^i^k^^ 

/^(hJS§4 1 0 1 BM2'4^(DmMy^ > (FVH, F L 

[0 0 5 0] ^fc. *^0.^^^*sv^r{gffl^ti5H^^tey - 

^^jt^>^-r :y^^^4 2 Ot^. ^^'J;^*^*. MOSFETT' 
«I^Sc^nTV^5;=^-f y^^^4 2 1 ^WLTV^6t>(?)T' 
feo-Ct)S:<. mitem 1 (7)mii^i^^4 1 l^i^^jgg^ 
nTV^5ffiy<^ll8iv-r >^ (FVH) f^^^^tiXV^^ t) 

-t^^MMy^ >- (FVH, FLG) (D^^^'^^Ci^m 

^mi\^m^4 5 o:^mm^rix\^^^. t-t^. 

[0 0 5 1] ^l^m^W[HliRlH]3g4 5 Oti. «;tfi\ t=> 
;^:7'U-r^^°-^^/l-C0}^o^S^^'i':t— ^"'0 4 0 7RXID 
4 0 8^^L;^c=i^/i-4 0 5. 4 5 1 i:t::J:5B:^'iJ*S 

=^'Yyi-^tcJ:6ii:^iJ*Bi03S4 5 0 f^^oJ-J ^#:=i-r /^4 
0 5. 4 ^ \<D^ ^ ^:yMM.t-'K\'^\^W^^m.\^W 

[0 0 5 2] o^t9. ;^^P^f::#5f^mi^lEliRlH]S§4 5 
Ofl. rtLt^^^^tt^^-^:^- ^IM^MOSFE 
T#-C#|^ ^ ;rL6 2 ^^C7) L - C *fiiSSS^i^o COT' 

^^JiTi^b. (Vs^VMiGND) ^^^^^ 

[0 0 5 3] HiflELTt. m2(OmMM'^4 1 O B(^. ^ 

mm4 5 0 (ommt^mmmm^. m^mm^n^h(Dx 

T'fc^Pi^ m l<^:):ir{^fi?iJ(:::fcV^TH. :3^/U4 0 5. 4 
5l<7)ft!itC. ^-f KD4 5 1 . D4 5 2. D4 5 
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3. D454. D455. D456. D457, D45 
8. RV^:^^ ^y^4 5 2^ 4 5 3 >'x vi^ 4 5 

ir yugi5 ^(^ ^ i^: 5 i'^^t^.^ P^T V ^T ^ IS 

m'^(omf^ikm.^^^fzt><Dmf^\^ii6\^xi%m2(0'mm. 
^wm-:^'^x^^. 

[0 0 5 5] X. ■^^m\^^^^%%'T ^ ^^-f^ (owm-:}! 

fin* 0 \r.mm\^X^7r^%M^r\om\^'^^ r i t 
5o Mt^. Kv^^^[H]S&4 1 0 1 :y^4 0 

3&I/4 0 4i^fl. KD4 0 7 <lrD4 0 8;^^^ 

\:iii6v^^m^ifyMMs±-t^. %%%'m2(Dnm.^^4 i ob 

/i^^s 1^^^::^— KD4 0 7 i:D4 0 8 ^^fhLTcO^S 
>-t^ /K^ Sl:;jP-y: U 4t) 5 It U t> o T t S V ^, 

[0 0 5 6] ^btc. *^;^^Jtr:^tt6igtti^g(^igffij 

iii5(C7j^^j; 9/^ta;^;^^#^n5c mstc^-r^-r 

•y^a^Bli^^oV^T. 'y5^f|j'JiW^g4 0 6. 4 5 5f± 

-^n-^'ix. =i^/U4 0 5. 4 5 1 ^gfetL^m^^^^^a 

^^®gS;i^0ir/^^<i^LHtjcofe;fc»9-C\ :;^^>y^A 
11. 4 1 4^v^o< ig^i^^aia^tTVv ot^iti-^ 

[0057] ;^^:y^411. 414 ^^il^iirfilS^ 

%mm\. 2x'^-^tz}i^mz.^ 
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[0 0 5 81 ;^^i^0iJ{:i:fott^igStllH]^fi^^'^^/i^ 

[0 0 5 9] {mmmA} mz.^ :^^m(Dmmm4i<c-o 
h^xme^xv^m? ^mmi^xmm-t^o mefi. mm 

1 C. 6 0 2fi:^ — ^®EEV d0Of»&l/2cr). Sj^rlHllR 

(Dmufrnm^T-. 604 flic (601) (Dmmii^^. 

6 0 5. 6 0 6. 6 0 7fiy-l';^— K. 6 O 8 fl^i^[El 

m^M(Dm 1 0 oi^u±(Di^M^M^^'t^^^m^> 

V^^^i^. 6 0 9 ^l[H]lRlj^)*^/j^$ < t-^fc^^tT^ffll^jrn >- 
T'^-t^. 6 1 Ofi^<tlE]lKffl<7)ri^/K 6 11. 6 1 
30 2. 6 1 3 fi;??^'Y 5/^^^. 6 1 4 fi::i>r/I/t^'afctL^^ 

*©Ji»-r5^^ :y^MfflJ^^. 6l5fiIC (601) 

[0 0 6 0] m7\^. ^mm(omA(Dmmm\cm^^mm. 

fi. ;^-f :y^^^6 1 1 ffil^ =i Vy-'^/f- 6 0 

9^cSx.b:^^rv^fcm^^^n^ylx6 1 0. V4:t—h^6 
0 7. v^.-!- :y^^^6 1 1 ^iSLT. IhJIK/S ^^t" V1^ 
6 0 8 (r[HllR-r6c mr^T l l <7)^TB#[-fiiffi^ 6 0 3 

(Til) y^^me \ 2n:t>Xiy:tyXh 

mt>^j:\^\ z^ti^m? (D) (D^mx^-r. 

[0 0 6 1 ] 1 2{^^oV^-C(l. I C (601) ^ 

(0[l]^L/cev>^^ :tym^^nOo 
(Omm (T 1 2) 4^. y^^^e 1 1 fi;^V-Cti:^ 

z7xhmi^^j:\^\ :zn^m7 (b) fT^fiS^-CTj^-t-o i^r^i 

T 1 3f:::fcV^T(i. i/^^© 6 l 2 T^^a^il L. 

:^-K6 0 6. =i></i-6 1 0 ^ilDT. ^^^'^y^l^-^ 
50 6 0 9 /5>^m^tt^o ::t^i3fetTLT. y^ 
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^^6 12. ^-Y^— K6 0 6, ri-^/ueiO. IC 
(60 1) ^(D^-y^—^<D^W^Clc^itLX:^>ikm^*^m 

[0062] roi:^. ;^-r ^/^^J^^^6 1 4;^i5=i-r 
/L-^Sfc;rL5l;SK;65 0t::?:c^B#^.(^'>LHu^<^^LT. ^ 
O6S^LRU(7)0#^.T?;=^-r yf-^^^ 1 3 ^^$»o < i9^iiL 
fiCi65o ^rr% ^-Y :y^6 1 3^t^o< t^^SiiUf^ 
Cft^^^^-Y ^: m;^ll/±T'fe^i!S^6 1 6(7)mi± 

[0 0 6 3] mr^T 1 4[^*Dl/^rji. ^^(O^-^y^-^ -y 
f^^S6 1 3{±:t>(r>VmX^^. -^fz. S^6 O 3(D 

m<Dmf£imt:t>:i^m<^^4 ^y^^&e l 3^b^J:t/^'- 
:^<7)^"fll^^tSV\ IC (6 0 1) ^(Dm^l.^j:^^:^4 ^y 
"^^mcX^mmV d\C^ ^TtlC (6 0 1) f^OO^^ 

:i;tx^Il7 (D) (DmUX^-To 

[0 0 6 4] O^^W}m^^^v'—'^^-^^^^(^M 

^mi\^tf-^(Dm^^^:^m't>n^o ^tz. y^-^ y^ 

Um^^Q 1 4}c J: t9 =^^/U'^-^tiamSSf^M^>^l^^ 
L. 0\:itS:h^^M.(O'P\^m(D^^M.i)^h^'< y^^m:e l 

[0 0 6 5] *^JS^iJl^:J^f~t§ig»t)[Hl3g(l>'N"-t^/u 

^fl:^-:1^- K-^-e >^ <i:^0 A;^jtl'^^E i C P U 
^'75^ ^ 6 JK^^S^e ^^-r S =^ > ^ - ^ {^$11 

[0 0 6 6] mmm^) *^^o^j^0»j5t^o 
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I C. 8 0 2{iy^-:^mfiEV d0^i/2(7)®??r(HllR/B 

agfLm/±iS^. 8 0 4fiIC (801) CO^i^lHllRffiCO 
iST-. 8 0 5 I C (801) (7)SJfiS^. 8 O 6 I 

c (8 0 1) (^-T^-t^^miEv d ^A;':ji-^iS^. D8i 

~D8 3fi^-r;^-- K. 8 0 7(imf^Ie]iRffl(^>Pf^^?:^ 
^^Umi^. :fc5j:t/^|^ji3:/7^>'-t^cO'^^f^mSftcos&i 

JO 8 0 8f±lEliR-t-<i^^Umi^<^#^S^(7)S8fJt^i:^lEliR 

8 0 9 fift?H!lEllRfflCD::i-r>'l-. 8 10. 8 11. 8 1 
2. 8 13. 8 1 A\^y^^ y^^^i. 8 1 5 (i^^U^I^ 
f^^iu^tta I C (8 0 1) coi±i;^jST-£7) 1 o. DPS 
1, DN 8 1 fiy-Yy^— KT'^b^c 8 1 6fl=i-ryU8 0 

[0 0 6 7] T^^jo. 815 i^l^m^^-t ^^^\M^<^ 1 o 

itv'-^^<^i-^:^^^WM^^x^^-r. mr^^T9 n^m^ 
mz \c ^ ^mn^^^ ^rmm \cmm^ti^t^ 
^si^(Dmi±^m9 (F) tcTj^-r J: 9 tc?i#_hit*^o 

[0 0 6 8] roOTti^t^. ^-r -y^^^S 1 1 ^^il^ 
ii:. m\\5L^'^y^l^1^S 0 7 {-W^hrcXi^^tzm^^:^'^ 
yf-^miS 1 1 . KD 8 2. :^^yU8 0 9. :^ 

^ y^^^kS 1 2. iS-PS 1 5^iiLT^ijmi^t^?Em-r 

-Y/US 0 9^m.tL^m.WLi)^0\ctsi^m.^.(D^P\^^mX. 
'>^^Jffll^^8 1 Qt^^^ y^^^S 1 4^t^o< 

^/U8 0 9 SrStix5«:»f£^<t^L. ^t^mSS/ii^- 0 5 

1 4 Sr^ilLfiCi^^o cco;^^ 8 1 4 ^-^Sffl 

T-8 1 5(O^/E;55S;'^^'^>'^C0 l/2J^^OB#.#.T'fe 

— EM I BSihc^m^,?ii^btl5^7i^Sv\ 
[00 6 9] j^PfTlT 9 2 \ZtS\^^X ^ I C (801) f^(?) 
^/^^S8 1 3^::^>'i: L. IC (80 1) \^(Dy^ 
^ ^/^^S8 1 4 ^^l^^^;^^-*^ Lrv^^(^T% t"— 

:^-r ';/^^^8 13^81 A\x:^\^>'\cmK't ^mY^^-t 

>^>r :y^^^8 1 3;0^;^V (^/tll;^>^) co*i 

[0 0 7 0] ^PpTT 9 3 tr:tol>Tll. ot^Oy^— ^ ^^Vl- 
56? ;^^^ffffi-r^fcia^. S-^-8 1 5£^/^Vu;5;^j3Etig^MU=^cf 
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4y^^^8l2^ 8 14, 8 1 5(^i^fli(i^{t:^ii:^c£ 
[0 0 7 1 ] .^r^ilT 9 5(Ciol^T^i. ^PbIT 9 5 JL^Stjir 

(7)mi£^5ltTtf ^ (II!9 (F) ) 0 

it^iS^S 15. X-r ^/f^^^8 12. :=^^Ji-SO 9^ 
:^^-Y;^- KD8 3. ';/^^^8 1 O^iiUTlHllKffl 

Vf- 8 0 7 {zmU-t^a 
[0 0 7 2] ^ LT. UliRffl Vif 8 0 7 tClUiR L 

mt^-:>tz^^j^.. 19 =1^/1-8 0 9 ^iftna^llSft^i^ot:: 
{i/Lmjt:::^^ ^/^^©8 1 3^^^>o< i9ig 

8 0 9 ^ikH^M'^i:^^^ 0 {zfj: ^^^^.(D^p \^mX'h^ :i t 
^^^LT. ±tBc;QJ: '>^^©8 1 StT^SiJ®^ 

[0 0 7 3] :i<DXo\z^ -^MM&\X'i'i'r'-^^</i-:^(0 
[0 0 7 4] 

(Dfz.}h\^^ ^^^^j ^^m.k\^^'mMt^o\zf^^^p\^^mx 
yi^m^i:^-^<^-^i-(Dmm{<Lm^^m^Bw^R\^'r::it 
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^&5±-r^zt^^x^ 

[EI 2] *^0^(^^J£0iJ 1 i^iott^X^X^r'^ >«.Xi/ 

[114] :*:^^<D^ffi0iJ3tc^{t^>^^X-^7^-^';^:7'i/ 
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